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'  Mellificium Menſonis 
OR, THE 


MARROW 


2 | P 4 s 4 x 
Meaſuring, 
| WHEREIN | 
A new and ready way is ſhewn how to Mea- 
_ ſure Glazony, Painting, Plaſtering, Maſonry, Foy= | | 
ners, Carpenters and Brick:layers Works. "Fl 


AS ALSO 


The Meaſuring of LAND, and all other Snperficies 
and Solids, by Vulgar Arithmetich, without reducing the In- 
tegers into the leaft Denomination; giving the Content of any | 
Superficies or Solid, confiſting of Feet, Inches, and Parts of 
Inches, 1n a fourth part of rhe Tim? and Labour required by 
the uſal way in Yulgar Arithmetich. 


TOGETHER | | 


With ſome CHOICE PRINCIPLES and PRO-/ 
BLEMS of GEO MET RT conducing thereto. 
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The whole TREATISE being comprized in fix Books, ani - 
luftrated with Copper Cuts. 
An Account whereof is given in the Epiſtle to the Reader; the | 
libe not heretofore Publiſhed. | 


* The Second Edition Co22ected, 
By VENTERUS MANDEY. 
Eo Now Quot, ſed Quales 


LONDON, Printed for Thomas Howhins, 1a George-yard 1n 
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TO THE HONOURABLE 
i JAMES BUTLER, 


K.N:1-6- NT; 


of the Kmg's Houſhold , one of the 
Judges of His Majeſty" s Palace Court, 
one of the King's Council ar Law, 
and Attorney General to the Queen's 


Majeſty , &c. 


Honoured Sir , 

H E ſeveral Offices 0 of Honour and 
Truſt conferred upon Ton by our 

. moſt Gracious Soverainn, and Torr 
Loyalty, Integrity, and. Courage, 
in diſcharging 'of the ſame, dg 

ndantly manifeſt Tour Merits : And for me 10 

lkelare or ſet forth Tour Vertnes, were but to tell 


Yor the Maridian. 
The Subject of the enſuing Treatiſe being Ma- 
iematical, I humbly 7 proſe t9 implore. Tour 


OBOUXS Patronage O07 tt, 43 bing A Science 


if) invented for doing YT Tote and perfor- 
Ah AR 


reward of the Court of the Marſhalſea 


hk World, that it us day- —_ when the Sun ts | 


mance 


/ 
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The Epiſtle Dedicatory. 


nance of that which is Right between Man anl 
Man, whereof Your Honour ic 4 moſt competen 
Txape,. - 
Y Fr by this Science of” Menſuration, the Sy 
vejor or Land-meaſurer limits and ſets ont tht 
true Quantity of Land that one perſon buys 
another : Alſo by this, the Quantity, and fron 
thence the Vatue of ſeveral Artifigers Works ar 
juſtly Computed, aud rightly Eſt imated, 

The. Excellency alſo of Geometry ( where} 


partly the ſubſequent Treatiſe conſiſts ) appear, 


for as mnch that by it Aſtrologians make thei 
Obſervations , by if thiy declare the extent (| 
the Heavens, the motion of the Sun , Moon, 


Stars, &c. Inbrief, Geography, ArchiteCureſ 
* and all other Mathematical Sciences, haves 


 dependance upon tt. 

Now if. theſe Lucabrations of mine obtain bit 
Tour Honours Approbation, T ſhall think my ſel 
happy, and hope that with Tour Name axd Mc 
mory this Work may remain to. Eternity. 

' » May Tou daily increaſe in Honour and Gl 
. be repleniſhed with all Earthly Bleſſings, and fo 
ewer enjoy the full fruition of all Happineſs, bot 
tn this World, aud that which is to come, s tt 


Prayerof 


D Your Honours moſt humble 
...: .and affectionate Servant , 


VENTERUS MANDE 
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Anthoz's Epiſtle 


T 0 4:M:E 


READER. 


: Conrteous Reader , 


He Subjett of the enſuing Trea- 
tife 1s the Science of Meaſuring 
in a new and brief method by 
vulgar Arithmetic, wherein the 
laborious and troubleſom part 

it reducing the Feet and Inches into the leaſt 

nomination, is omitted, and a brief and 
heedy way direted for the caſting up any 

Dimenſion whatſoever. 

Which way of Meaſuring, conſidering that 
orkmens Rulers are not divided Decimally, 
nd that moſt Dimenſions are taken by a Ruler 


Wivided into Feet, Inches , half Inches, and 


Warters, and for the moſt part, the Contents 
ie required | in the ſame kind ; I fay, confi- 
', 57 dering 
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To the Reader. 


dering this, it cometh very little ſhort of the 
Decimal way of Meaſuring. 


. . 4 : ry 
For if Dimenſions be given in Feet, Inches, MW .. .* 
and halves or quarters of Inches, (as moſ: "ot 
uſually they are) and the Contents require * 
ton 


in the ſame method, then I look upon the 
reducing thoſe Dimenſions into Decimals,ſ "© 
and after the Contents are found in Decimal, **< 
the reducing them again into Feet, Inche, ot. 
and half Inches, &. to take up as mud} led 
time as this way which is taught in the en P'* 
fuing Treatiſe, are 

Belides, many Men can multiply and divid: ſuf 
by vulgar Arithmetic, which do .not under Pe 
ſtind Decimals , for whoſe ſakes chiefly it i [ed 
written. | me 

I conceive every Book meets with many] ©! 
critical Ceuſures, and I doubt not but this wil 
partake with the reft ; and therefore 1t might rec 


( perchance ) be expected, that I ſhould ex 


cuſe my ſelf for whatſoever any Man ſhall befſſ © 
pleaſed to object againſt, in it, which I ſhall ſur 
neglect, only defiring tne Judiczous Reader to BO 


paſs by ſome ſmall overſights which perhaps * 
there may be crept into the enſuing Work, aſl ** 


knowing that all Men's doings are ſubject to 
error ; But as for groſs faults, I think there}ſ, wi] 
arenone, for Thave been as careful as I could, 
both in writing, and likewiſe 1n lan 
tne 
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To' the Reader. 


the printed ſheets, conſidering-my; want of 


time occaſioned by my other employment: 

To petiitade any -one: to the{tudy of this 
Science. would be a; folly, ſince theIZnorant 
(which,ate blind) cannot judge truly ; and 
to him thatalready underſtands it; the;abour 
would he uſeleſs and unprofitable; and to the 
aver{ſcandearelels,it would be like theealting 
of Pearls before Swine ; the exquiſite know- 
ledge : whereof cannot be attained by fuch 
prejudicated perſons, although to:-many that 
are Judicious, the uſefulneſs hereof 15 already 
ſufficiently known ; and to thoſe Indultrious 
perſons which are. yet to ſeek un the know- 
ledge:of this Subject, and delire:to be intor- 
med , this Treatiſe will fully anſwer their 
expectations, .'  ; 11 11 / | 

In the following Treatiſe I have ernideavou. 
red to proceed methodically, and have to my 
knowledge omitted'. nothing which might 
tend tothe making of a Man an expert Mea- 
{urer ; in order to which, there are three 
Books of Geometry inſerted, The firſt contai- 
ning the:Rudiments thereof, and the ſecond 
and thard containing choice Problems, which 
two laſt” I Tranſlated from Lat/z Copies , 
whereur I have endeavoured to render the 


' meaning of the Author as plainas the Work 


would permit, and have amended ſome mi- 
A a4 ſtakes 


To the Reader. 


Fakes (1fſuppoſe) of the printer of the Z ztin 
Copies ; I have likewiſe explained the mea. 
ning of ſome difficult terms, and alſo added 
a new Diagram belonging to Chap. 6. L:%. 3. 
Fig. 1, which was wanting in the Copy. 
$0 that the whole Treatiſe confilts of {ix 
Books, a general account whereot' follows. 
Thefirit Book of this Treatiſe contains the 
Rudiments of Geometry, conliſting of ſuch 
Dehnitions and Propoſitions as are nieet to be 
known ro any Man that intends the-Science of 
this SubjeCt, and is an Introduction'to the 
other five Books ;- in which firſt Book» (per- 
haps) ſome few of the Definitions'may teem 
range, as not agreeing with the Pefhitions 
of ſome others, yet, in my opinion; agreable 
both to reaſon and truth : There is likewife I and 
added, the deſ{criprion-of Ovals to any length I wher 
and breadth, with a-pair of Compaſſes; and I lowi 


allo a digrelſion concerning Ovaller Arches. 'T| 
The ſecond Book, being tranſlated irom a I Sue: 
{tin Author, contains a Garden of Geametr/- Wmral 


ca Roſes, conliſting of choice Propoſitions in IWywes 
Geometry, wherein a new way is ſhewn of Wvz! 
cutting right Lines in extream and mean Pro- 
portion ; alſo the diviſion of Angles', and 
nnding a {treight Line in length equal to a 
Circular; as alſo to find the Center of Gra- 
vity of a Semicircle or Quadrant, with ah 

| | ra 


To the Readey. 
nf ral other rags not heretofore publiſhed in 
2- Wl Englzſhto my knowledge. | | 
ed The third Book, being likewiſe tranſlated 
. Þ from the ſame Author, contains fome Princy 
ples and Problems in Geometry, former! 
thought deſperate; now briefly explained in 
Expliſh, conliſting ot the Subject, Principles, 
and Method of the Mathematics, and of Alpe- 
hraical Operations ; likewiſe of a new me- 
thod of treating of Solids and their Superfi- 
cies,: by the efficient cauſes; with ſeveral 
other things. | 
The fourth Book: contains the Science of 
Menſuration , ſhewing' how to meaſure all 
kind of works-relating to Building, to wit, 
Carpexters, Glaſiers, Painters, Plaſterers,Maſons, 
and Bricklayers works, &c. the Contents 
whereof may be ſeen more at large in the fol- 
owing, Table. +65; 
The. fifth Book contains the meaſuring of 
Superficial Plains, wherein is ſhewn how to 
neaſure Triazgles of all kinds, Reetangled Fi- 
wes [whoſe Sides are equal or unequal,Crrcles, 
(vals, Pyramids, Cones, &c. In brief; it ſhews 
tow to find the Content of all kind of Super- 
fcial Figures, whether they be regular or irre- 
lar, each Propoſition having a Figure or 
Diagram belonging to it, for the more eaſier 
nderſtanding how to reſolve it. = 
| 1 his 


To the Reader. 

- This fifth Book alſo ſhews how to meaſare 
Land lying in any. forni, and how:to'reduce 
cuſtomaxy Meaſnre into-Statute Meafure, :and 


, 


the contrary, &c. - 0131 Sto 
'-\ The ſixth Book-containsthe. meaſuring of 
Solid Boajes, ſhewing how-to meaſure'T rmber 
and Stone. allo how to find the Solid\Con. 
rents of Pyramias, Copts, Cylinders: Spheres, 
and other {uch-like Solids, eactt Propofition  , 
having a Diagram (or Scheme) belodgihg to on 
| It, for the reader attaining the Reſolution of M a7 
the Propofition. In 1t 1s alſo contained the 
Science of Gangizg, or meaſtiring quid Ve: 
ſets, and how to find their Contents 1n. Wine MW Thi 
or Ale Gallons; and hkewyfe how to! 6nd the | 
Contents of Brewers Vellels; Tuns, or-Fats, in 
Gallons,/and to reduce them into Barrels ; al 
_ which TI have drawn into a Pocket Volume, 
This Treatiſe thus finiſhed. preſqnr' the: Def 
with, defirimg: thy friendly-Cenſure:and'Ac- 
ceptance”of rhieſe- firſt Fruits of niy\Labours; 


as alſo toi'paſs by ſuch:Faults as Te gar Defi 

have eſcapedthe Prefs; or:ny ſelf: And-inlofl Defi 

doing, thou'wilt oblige him) whois: my 
hats 90D S7RRO! C 

12> 4 Friend. to all that are-- fo 

Hs $5 Fgs-kg Defir 
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CHAPTERS, Fare eas 
and SERIES, of the whole TREATISE. 


The CONTENTS of the Firſt Book, being 
the Rudiments of GE OMET RY. 


C4 Pp, 
Defin. 1. \ F 4 Point. Page 1 
B Defin. 2, Of 4 Line, and its 
S kinds, x ibid.” 
Defin. 3. Of 4 Superficies. 2 
Defin. 4. of the Extreams f « Superficics, _ 


Defin. 5. Of Angles mn general. 
Defin. 6. Of right Angeles, and perpendicular Lines. ibid. 
Defin. 7. Of obtuſe «+ blunt Angles, alſo of acute- or 


ſharp. ibid. 
Defin, 8. Of a Circle. ibid, 
Defin. 9. Of the Diameter of a Circle, ibid. 
Defin. 10. Of the Semidiameter or Radius of a Cir- 

cle. ibid, 
Defin, 11, .Of a Semicircle, ibid, 


Defin. 
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The TABLE. 
Def! 1 2: Of Trilateral, or three ſited Fignves, Pag.3 


Defin. 13. Of an Equilateral Triangle, ibid. Prop. 
Defin. 14. Of an Iſoceles Triangle. ibid. 4 
” Defin. 15. Of a Scalenum Triazple. ibid. Prop. 
Deftn. +4 Of Triangles, according to the Quality of £8V 
their Apoles. thid. . Ve 
Defin. 17. "Of the Baſe of a Triangh. - 5 Prop. 
Defin: 38. Of four. ſided Fignres in general. ibid. ors 
Defin. 19. Of a Lnuaarate, or Square. ibid, 4th 
Defin. 20. Of 4 Ovlong, or long Square. . ibid. Prop 
'Defin. 21. Of a Rhombus, or Diamond Figure, ibid. the 
Defin. 2.2. Of a Rhowboides,or Diamond-like F ipnre.ibid, Prop. 
Defin. 23s. Of a Parallelosram ibid. . be 
Defin. 24. Of Trap extums. - tbid, Prop 
Defin. 25. Of: Par ale Lines. | tbid, 4 
55 op of Is 5 vroy 

F44 

Prop. pÞ- a Point gruenin a | freioht Line, to raiſe } A 
a Perpenaicular. Page 6 al 

Prop. 2. To raiſe a Perpendicular on the end of a Line. 7 It 
The fame to perforws axother way. 9. Prof 
Prop: 3. To raiſe a Perperdicnlar on the end of a Line, m 
having little or no Paper beyond the end of the Line + 
whereon you are to raiſe the Perpendicular. 8 ty 
Prop. 4. Upon any Angle given, to raiſe a Perpendicu- Proj 
. lar. ibid, , # 
Prop. 5. To let fall a Perpendicular upon a Line oven, S 
and from a Point above the Line. 9 Proj 
Prop. 6. By a Point given, to araw a Line parallel to a by 
 . rsoht Line given, two ways. / ibid. Fl 
Prop. 7. To cut aricht Line in two equal parts. to;-- Prog 
Prop. 8. To cut a ripht-lined Angle in two equal parts, 11 k 
| Prop. 9. To make a Trans of rhree right Lines. bid. Pro 
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The TABLE. 


Prop. 10. By 4 Point w a right Line given, to.maky @ 
right-lined Angle equal to an Angle given. Page 12 
Prop..11. To make 4'Paratielogram equal to a Triangle 
g8Ven, in an Angle equal to 4 right-lined Angle 91- 
\ Vets ibid. 
Prop. 12. Upon 4 right Line g#ven, to make 4 Pardllelo- 
gram, at a right-lined Angle gen, ayer t0 4 1+ 
avigle given. 
Prop. 13. Parallelograms ſtanding upon equial Baſes bs 
the ſame Parallels, are equal one to the other. 14 
Prop. I 4. Triangles fanding upon the ſame Baſe, and 
between the ſame Parallels, are equal. '. ibid. 
Prop 15. If a Paralelopram have the ſev: Baſe with a 
Triangle, and be between the ſame Parallels, then u the 
Paralle looram double ro the Triangle. "0's 
Prop. 16. Upon 4 ripht Line given, to make 4 Parallels. 
£7 aun equal to aright lined Fi IQUYE 2 avengat a right-lined 
Angle given, and from hence 15 eaſily found the exceſs, 
whereby any rT1ight- Lined Figure excecas a leſs raght- 
lined Figure. \.\..16 
Prop. 17. {n right angled Triazoles, the Square which is 
made from the ſide that ſi bends the right Angle, is 
equal to both the Squares which are made of the other 
two ſides that contain the right F. | | { ROD 17 
Prop. 18. To make one Square, whoſe Area .or Content 
ſhall be equal to. two given Squares, or to three g given 
Squares. 13 
Prop.19. Two unequal: rsoht Lives being mrven, to make 
a Square equal to the diferences of the two THO 4 
the given Lines. 
Prop--20. Any wo ſides of aright angled Triangle Teh 
known, to find out the third. ih 


Prop. 21.” To deſcribe.a.C ircumferenge that ſhall _ 
an) three Points given,ſo they be not in aright Line. 20 
Prop, 


| The TABLE. 
Prop. 22. To deſcribe an Oval mpon a length given, 


- Paget 

Prop. 2.3. To diviae a ſtreight Line Snto 45 many eque.il 
parts 4s you pleaſe, ibid, 

Prop. 24. To deſcribe an Oval ual 3 Tr lengrs to the firſt 
Oval, net riſing ſo high 08% 
Prop. 25- Another way to deſcribe Ovals. 23 


Prop. 26. To deſcribe an Oval, according to any length 


and breadth given: ibid, 


Prop. 27. To find the Center and both Diameters of any 


Oyal. 2.4. 
Prop. 28. To deſcribe an Oval with a pair of Compaſſes, 
to any length and breadth given. 25 
"© = -46-P, PH; 


Digreſſion concerning Ellipſis or ovaller Arches, 
ſhewing bow to deſcribe them, and make Monlds 
for them, relating to Bricklayers. Page 26 
To deſcribe ſtreizht Arches, and make their Monlds, 32 
To find the diminiſhing of the ſommering Mould by the 
Rule of Three, and likewiſe by G _—y ay 
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The CONTENTS of the Second Book, 
being a Garden of Geometrical Roſes. 


Prop. [,2. F cutting right Lines in extream and 
'\mean Proportion. "age . 

Prop. 3. Of Regular Polygons. 

Prop. 4. of the proportion of crooked Lines, to a 


' Lines in the circumferences of Circles. 56 
Prop. $46.7 ;8. we" he ne of an vie of A 


woe dunb "SY | $3 
| Prop. 


The /T'ABLE. 


Prop. 9. Of the diviſion of an Angle given. Page 72 
S 10. Of Sies, Subtenſes, and other Lines, an the 
wy Lyidtans of a Citale.. 74 
«1 W Prop. 11.,4n Arch of ia Quadrant ig qi ta its Sems- 
diameter together with the T angent of 39 Degrees. 76 
frſ Prop. 12. A right Line which cuts the Baſe of an Equi- 
lateral Triangle from any Vertical Point in the middle, 


A #5 Seſquialter of the Tangent of an Fftgb of 30 De- 
gth grees. 78 
id. W Prop. 1 3. .The BY EOS between the reater and' fer 
ay _ Segment of a right Line being divide; in extream aud __ 
24 mean Proportion, ts double the difference between the . 
ſes, ſame right Line, aud a right Line whoſe power is to it 
25 Ay 10 4. 
Prop. 14. If the Secant of an Arch of 30 Degrees fo 
cut in extream and mean Proportion, the greater Seg- 
ment will be equal to the Semidiagonal of a Quadrate 
hes, made from the Semiatameter. 81 
nlds Prop. 15, 16. Adigreſſion concerning the diſcord between 
26 the computation of Lines, of Super ficies, ana of hr 
32 bers, in the demonſtrations of Geometricians, + 
the Prep. 17. The ſide of an Teoſacdron #5. equal to the thirg 
37 WW part of the greateſt Semicircle in its qwn Sphere. B88 


Prop. 18. Of 4 Square equal to the Content of a Qua- 
drant. 


94 
Prop, 19. Between, a right Line given, and the half of ut, 


fo find two mean. Preportionals. I©0 
Prop. 20. Of the Center of Gravity of the Quadrant of 
4 Circle. 103 


Prop.'21, Of the Center of Gravity of” tne Lines, one of 
which # an Arch of a © nadrant, and the other is the © 
Subtenſe of the ſame Arch. we Fe CE 106 
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The CONTENTS of the Third Book, con- 
fiſting of ſome Principles and Problems in 
Geometry formerly thought deſperate. 
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Df GEOMETRY in general. 
EOMETRY is a Greek 
# word , and imports only the 
meaſuring of Land, and ſince 

ſeveral parcels of Lands are divided in- 
to various forms, it behoves him that 
would be efteemed a Land.meaſurer, to 
know how to meaſure all kinds of ſu. 
perficial Figures. But though the word 
import no more but Land ( or ſuperfici- 
a) meaſuring, yet under the name of 
GEOMETRY 1s compriſed the mea- 
luring of all kinds of ſolids. This Sci- 
ence ( according to Hiſtory ) was firſt 
nvented by the Egyptians, and the cauſe 
which put them upon inventing it, was 
the oyer-flowing of the River Vols. the 
greateſt and longeſt River in the World, 
which when it over-flowed, waſhed a- 


way their Banks and Land-marks,” agd Z 
when the Waters were diſperſed, it was _ 
as 2 


Lib 


I or nn 


a difficult matter for every man to know 
his own quantity of Land , inſomuch 
that it cauſed quarrelling and trite a. 
mongſt them, till at length through the 
Induſtry of ſome ingenious Perſon or © 
Perſons, this Science of GEOMETRY 

was found out, which put an end tof___ 
their quarrellings, and reſtored to eve. 


ry man the ſame quantity of Land after 


the Flood, that he had before. 


In brief, GEOMETRY 1s a Sci 


ence, whereby the quantities of thing 
not meaſured are determined, by com- 


paring them with other quantities mezſpiſs, 

ſured. tee | 
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Defmitions. 

 SChſſ} Point is a Body whoſe Quantity is not | 

hings conſidered ; if conſidered, is that which 

Com is not put to account in Demonſtration , 


and is made with the point of the Com- 

mMea-ſWpaſs, of a Pen or Pencil or ſuch like, as the point 

oted by A. ; 

| II. A Line is a Body whole Length is conſidered 

ithout its Breadth, and is made by the motion of a 

int from one extream to another. 
Extream, ſignifies the beginning or end of a Line. 


ry Sar 


Of Lines are Three Sorts. 
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Firſt, Crooked or Circular, Secondly, Streight 
r Right. Thirdly, Mixt. ns, 
1. Crooked or Circular Lines are thoſe which have 

O I] poſſibility of diduRing or ſetting far- | 
er aſurider their extreams, as the Line AY 


B 2 2. Streight 
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2. Streight or Right Lines are thoſe which have no 
poſſibility of diduQting or ſetting farther aſunder their 
extreams, and therefore is the leaſt Length between 
the two extreams, Plato defines a right line to be 
that whoſe extreams doth ſhadow all the 
middle parts, and is repreſented by the 
Line BC. Bo—nm— 

3. Mixt Lines are compounded of 
Streight and Circular Lines, as the Line & NH 


III. A Superficies is that which hath Length and 
Breadth, the thickneſs not being conſidered ; and as 
a Line is produced by the Motion of a point, ſo a 
Superficies is produced by the Motion of a Line ſup. 
poſed to move tranſverſly , that is to ſay, the Line 
AC being ſuppoſed to move fide-ways to BD it will 
produce a Superficies A B CD. 


IV. The extreams of a Super- A. B 
ficies are Lines. But of a Cir- 
cular Superficies a Line is the 
extream. C D 


V. An Angle is an inclination of two Lines, thei 


one to the other, the one touching the other, and 
not lying ftreight forth at length. And of Angles 
there are three ſorts, namely Right-lined, Curve-lined 
and Mixt. 


Note. When an Angle is mentioned by three Let- 
ters, the middlemoſt Letter ſignifies the Angle in 
tended. TD 


oi 
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venoſl So ABC isa , 
their Bright linedAngle, 13 E F.y 
wen BDEF 1s a Curve 
to be lined Angle, and ' þ [ 
GHI 1s a mixt . | 
Bangle. A. cd D PF G6 [ 
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| B 
V I. When a right Line BC ſtand. ' 
ins upon a right Line DE, making 
AD fthe Angles on Oy fide ws D, and 
| BCE equal; they are called right 
h ant Y 4 roles, and the right Line BC isD CE 
f, , (called a perpendicular Line to that upon which it is 
2 10 © Yereted, viz. DE. | 
VII. An Angle is ſaid to be obtuſe or blunt when 
it is greater than a right Angle; bp \.- 


and acute or ſharp when its leſs E- 
than a right Angle: So the Angle 
B ABC is an obtuſe Angle, andthe ! ff --— - 
2 Angle ABD isan acute 4ngle.'' & B 


VIII. A Circle is a plain Figure, comprehended 
D by one Line, being generated by the Motion of a 
| Compaſs or other equivalent means, wherein all right 
Lines drawn Ne "A Centre to the circumference are 
of equal length; the Centre is a Point exadily in the 
Angles niddle of the Circle, Ape . 
IX. The Diameter of a Circle is a right Line, as 
AB drawn by the Centre C, and being terminated 
Foy the circumference on either ſide, divides the Circle 


- {into two equal Parts. 
glen x 'The Semi-djameter is half the A CAN 


Diameter, as AC or CB. CY” 


coll Nl. A Semicircle is one half of the whole Circle. 


—— 
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X II. Trilateral or three ſided Figures are thoſ: 
which are contained within three right Lines, and ar, 
called Triangles, becauſe three Lines being joyned 
3 | together at Angles, conſtitute three Angles. 
|| XIII. Of three ſided Figures, that which hath 


three equal ſides is called an Equilateral Triangle, aſh XV 
the Triangle ABC. here a 
X I 'V. But that which hath two ſides alike equal, if} X15 
called an lfoſceles Triangle, as CDE. qual f 
X V. That Triangle whoſe three ſides are unequal, X X. 
is called a Scalenum, as EFG. gut. / 
Equilateral. Iſoſceles. Scalenum. ag 
as C. 


N /\ [i 
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| XVI. There are alſo other Triangles, and are 

; named according to the Quality of their Angles. AN XX 
right angled Triangle, is that which hath one right whoſe 
Angle, as the Triangle A. An Amblygogium or ob- | XX 
tuſe-angled Triangle, is that which hath one Angle WTrape 
obtuſe, as the Triangle B, An Oxigonium or acute | X 
angled Triangle, is that which hath three acute An- WWame | 


gles, as the Triangle C. K 
[N /\ Th 


—_ —_— 


XVII. In 
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X VII. Inevery Triangle, two of the Lines being 
tken for two ſides, the third Line remaining 1s cal- 
ed the Baſe, whether it be the lowermoſt Line of the 
Triangle or not, ſo that any one of the three Lines 
hich incloſe a Triangle may be taken for the Baſe. 
XVIII. Of Quadrilateral or four-ſfided Figures, 
here are ſeveral ſorts, 
X1X. A Quadrate or Square, is that which hath 
qual ſides and right Angles, as the Figure A. 

X X, An Oblong hath the oppoſite ſides alike, and 
right Angles, as the Figure B. 
XX1I. A Rhombus or Diamond Figure hath four 
equal ſides, and two Angles acute, and two obtule, 

as C. 

X XII. A Rhomboides hath oppoſite ſides, and op- 
polite Angles alike, but it is neither equilateral nor 
rght Angled, as the Figure D. 


2 /*// 54 
d are | He 


. AF XXII1I, A Parallelogram is a four-ſided Figure, 
right Yyhoſe oppoſite ſides are Parallel, as the Figure E. 
or ob- | XXIV. All other four-ſided Figures are called 
Angle WTrapezia's or Tables, as F. 

acute XXV. Parallel Lines are ſuch, which being in the 
e An- ame ſuperficies, if produced will not meet, as G. 
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\ Thus much may ſerve for Definition; I proceed now 
to Demonſtration and Praice. 
B 4 CHAP, \ 
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Note, That the Figures belonging to the following Pra. 
poſitions are in the next folded page. 


Pro vp. I. Fig. I. 


From a Point given mm a ſtreight Line tt 
raiſe a Perpendicular that ſhall cut th 
ſtreight Line at right Angles. 

LE C be the Point propoſed in the Line AB, from 


which a Perpendicular is to be raiſed. 
From the Point given C draw at pleafure any Sc: 


. micircle, EF then from the Points E F you muſtzmake 


a Section thus: open your Compaſſes to the diſtance 
E F ſetting one Point in E with the other deſcribe 
the Arch 1G, then remove that Point of your Com- 
paſs, and ſet it in F ( keeping the Compaſſes at the 


- Tame diſtance ) with the other Point thereof deſcribe} 


the Arch 1H which will interſ{e& or cut through the 
Arch 1G, from which Interſe&ion at I, a Line being 
drawn to the point C, will be Perpendicular, and cut 
the Line AB at right Angles. T 


This Prop. may be performed, as in Fig, Il. 


| Byopening your Compaſs to any conyenient diſtance, 
and ſetting one of the Points of the Compaſſes in the 
Point C, with the other Point make the prick A, 
then turning the Compiſſes, keeping one Point till at 


(, 
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, with the other Point make the prick B in the Line 
given, then ſetting one Foot in A, and opening the 
Compaſſes to B, deſcribe the Arch HI, allo remove 
the Compaſſes, and ſetting one Point in B, deſcribe 
:nother Arch H KR, from which InterſeQion draw the 
Line HC, which will cut the Line AB at right 
Angles. 


14 Pra. 
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PrRoP. LIT. Fig. II]. 
To raiſe a Perpendicular at the end of a Lins. 


Et the Line given be AB, and on the end B it 
is required to raiſe a Perpendicular. 

Set one Foot of your Compaſſes above the Line AB 
at pleaſure, as ſyppoſe at D, and opening the other 
Point till it ſtay in B, with this diſtance keeping the 
Point at D, deſcribe a Semicircle F BE, by the,Points 
F and D draw the ſtreight Line FDE, and where 
that treight-Line cuts the Circle as at E, from thence 
draw the Perpendicular EB. 


To perform this Prop. another way. Fig. IV. 


By. the point B at the end of the Line AB be 
the point from whence a Perpendicular is to be 
raiſed. 

The Compaſſes being opened at pleaſure, ſet one 
Foot in the Point B, and with the other Foot deſcribe 
the Arch of a Circle CDG, keeping the Compaſſes 
at.the ſame diſtance,ſetting one Foot in C deſcribe the 
Arch BD, then ſetting one Foot in D, deſcribe 
the Arch FEB and from the Point E draw the Arch 
LD, and from the interſe&ion of this Arch with the 
Arch FEB draw the Perpendicular IB, 

| PROP. 


— 


of GEOMETRY. Lib.l. 
Proe. [I]. Fig. V. 


To raiſe a Perpendicular at the end of a Line 
baving little or no Paper beyond that end 
of the Line whereon you are to raiſe the 


Perpendicular. 


Et AB be the Line given and B the end. 

Opening the Compaſſes at pleaſure, ſetting 

one Foot in B, with the other Foot deſcribe the 

Arch CD, then remove one Foot of the Compaſs, and 

ſet it in C, and interſe& the Arch CD at E, then 

lay a Ruler from C to E and ſtrike a Line as EF, 

then ſet one Foot of your Compaſſes ( being at their 

firſt diſtance) in E, and with the other Foot make 

Point or Prick in the Line EF at F, from whence dray 
the Perpendicular FB. 


Pro? IV. Fig. VI. 


Upon an Angle given to raiſe a Perpendi.| 


cular. 


= ABC be the Angle given ; ſetting one Foot 
of your Compaſſes in B deſcribe the Arch AC, 
then opening the Compaſſes a little wider, and ſetting 
one Point in C deſcribe the Arch DE, then remo- 
ving the Point to A, interſe& the Arch DE at F, 
from whence draw the Perpendicular F B. 


PROP. 
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Proe, V. Fig. VII. 


Lin flo let fall a Perpendicular upon a Line 9i- 
- engl} ven, and from a Point above the Line. 


e the 


: 


\ Et the Line given be AB, and the Point given be 
L C; ſetting one Foot of the Compaſſes in C de- 
cribe the Arch DE and from D and E make the 


l. FiterſeRion at F from whence draw the Line CF. 
etting ; 

oy ProP. VI. Fig. VIII. 

mb) a Point given to draw @ Line parallel 
; Ef,Þy « Point given to draw a Lime parallel to 
: ther} a right Line given. 

nakea 


e draw iy Et A. be the Point by which we muſt draw a Line 
which may be parallel to the Line BC. 

Draw at pleaſure the Oblique ( or Diagonal ) Line 
AD, from the Point & draw the Arch DE, and from 
the Point D deſcribe the Arch AF, then ſetting one 
oint of the Compaſles in the given Point A, extend 
he other Point to that part of the given Line which 
 interſeed by the Arch AF, with this diſtance, ſet- 
ing one Point of the Compaſſes at the Interſefion D, 
tend the other upon the Arch D E, and where that 
Point falls upon the Arch as at G, draw a Line from 
he Point A through the Point at G, and it will be 
parallel to the Line BC. 


endi. 


> Foot 
AC, 
etting 
remo- 
at F, 
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Another way to draw a Parallel to the Li 
B C. Fig. IX, 


The Compaſſes being ſet to the ſpace you inten 
ſhall be between the two Lines ( otherwiſe any « 
tance will ſerve) ſetting one Foot on the end of t 
Line B, with the other Foot deſcribe the Arch D 
this being done, keeping the Compaſſes at the ſar 
diſtance, ſet one Point on the end of the Line ( 
and deſcribe the Arch F G, then draw the Line H 
juſt to touch the uppermoſt part of theſe two Arch 
, and it will be parallel to the Line BC. 


Pr oe. VII. Fig. X. 
To cut a right Line AB equally in the middl 


T He Compaſſes being opened to any diſtance ihor 
er than the whole Line, and longer than hi 
the Line; as ſuppoſe them opened from A to C, {et 
ting one Point of the Compaſs in A, with the othe 
deſcribe the Arch D E, keeping the Compaſſes at th 
ſame diſtance ſetting one Foot in B, with the othe 
deſcribe the Arch FG, and from the InterſeQs 
(or cutting through) of theſe two Arches, dray th 
Le HI, it will divide the Line AB equally in ti 
middle. 


The Figures. of the Propoſitions following, you will fi 
3x the next folded Page to this. 


Pro? 


þ.l. Of GEOMETRY. nt 


x 


PrRoÞy. VIILIL. Fig. XI. 


þ cut a right Lined Angle B A C into 
| two equal Parts. 


Pening the Compaſſes at pleaſure ( viz. opening 

them to any diſtance) ſetting one Point of them 
the Angle A, with the other Point deſcribe the 
ch DE, then from D and E make the Interſe&i- 
at G, through which Interſe&ion and the Angle 
draw the Line A G, which divides the Angle 
C into two equal parts. _- 


| Pros IX. Fig. XIT. 

make a Triangle ABC of three right 
| Lines, (viz. AB, BC, CA, ) equal 
| to three Lines given D. E. F. of which 
{| three Lines any two being taken and added 
| together muſt be longer than the third Line 
| remaining ; otherwiſe you cannot make a 


Triangle of them. 


oIrſt draw the ftreight Line G H, then upon that 
Line: take G A equal to the given Line D, al- 
upon the ſame Line G H ſet the Line E from A 
It C; alſo ſet the given Line F from C. to D, then 
|Pening the Compaſſes to G A, with one Pointin A 

(cribe the Circumference- G BC, this being _ 
; et 
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12 
Ly 
If 
, 


tn Anne 


12 Of GEOMETRY. Lib. ib. 1 
ſet one Point of the Compaſs at C, and the other Þ © 
ing opened to D, deſcribe the circumference DB wught 
then joyn the Triangle where theſe two Circles intÞ* 
{e& which is at B, and make the Triangle A BQQ""*© . 
which is equal to the three Lines given D, E, F. BCI 


| d lik 
ProP.X, Fig. XIII. 


At a Point A m a right Line given AB, | 
make a right Lined Angle A, equal to pon 
right Lined Angle given D. wy 


I one Point of the Compaſſes at D, atid wi & 
I the other deſcribe the Arch EF, then with ti 
Compaſſes being at the ſame diſtance, ſetting off) * 
Point at A, with the other Point deſcribe the A bl 
BC, then take the Chord Line of the Arch-EF (vi FE 
the ſtreight Line EF) between the Points of yoſ* L 
Compaſles, and ſet one Point at B, and where the L 
ther Point toucheth the Arch BC asat C, by th xrall 
Point draw the Line AC, and the Angle A, willl "8 
equal to the Angle D. L 


en 1 


Proe.XL Fig.xXlV.: | 


to 


To make a Parallelogram ABCD equal 3 

a Triangle given E FB in an Angle qqal 

. i F Eq 

qual to aright Lined Angle given G. |. 6 
Hrough the Point E draw the Line'E D paralle 

to the Line FB (by the 6.Prop.) then upoF 

the Point B raiſe the Line BD making the Angl 

a 


I AIDED ere en rerenrn nt RT 
— 
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other | B equal to the given Angle G, (as you were 
ce Daſught in the 10. Prop, ) then Bile& ( viz. divide in 


cles intÞ© middle ) the Baſe FB as at A, and draw the 
e AgqQine AC parallel to BD, and the Parallelogram 


E F, BCD will be equal to the Triangle given EFB, 
; id like the Angle given G. 
AR PrRoP. XII. Fig. XV. 


[ual ol pon a right Line given A, to make a Pa- 
rallelogram FL at a right Lined Angle 
given C, equal to a Triangle given B. 


aid wi 
with t 
tting " 
the Ar 
E F (vs 
s of yo 
ere the 
» by th 
\, will! 


) Y the foregoing Prop. make a Parallelogram FD 
J equal to the Triangle B, 1ſo that the Angle 
FE may be equal to the Angle giveh C; continue 
eLine GF till F H be produced equal to the gi- 
nLine A; then by the Point H draw the Lize I L 
arallel to EF, alfo continue the Line DE till it 
uch the Line HI, then draw the Diagonal Line 
K till it meet with the Line D G being continued, 
hen through the Point K draw the Line KL paral- 
lto GH, then extend or continue the Line E F 
to M, and the Line IH unto L; then ſhall FL 
IT | the Parallelogram required, for the Parallelogram 
equar FL is equal to the Parallelogram F D, and FD is 
Angle equal to the Triangle given B, and the Angle MFH 
equal to GF EF, and GFE is <qual to the giyen 

Ingle C, 


PROP. 


I got jg Wt It of 46th 
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Pkoe. XIII. Fig. XVI. 


Parallelograms BCDA, GHEFE fray 
ing upon equal Baſes BC, GH, a 
betwixt the ſame Parallels AF, BH « 


equal one to the other. 


Raw BE and CF, becauſe BC is equal to G 

and GH equal to EF, therefore is BCFE 
Parallelogram, Whence the Parallelogram BCD) 
isequal to BCFE and that equal to GHFE whig'® 
was to be Demonſtratgd. like 


Proe. XIV. Fig. XVII. -_ 


Triangles BC A. BCD ſtanding upon ti 
ſame Baſe B C, and between the fa a T 


awn 
Parallels BC, EF, are equal one to tſtity 
other. | tituc 


Raw BE parallel to CA, and CF parallel 1 
BD, then is the Triangle BCA equal to hi 


the Parallelogram BCAE, and alfo equal to h: 
BDEFC and that equal to the Triangle BCD whidf** * 
was to be Demonſtrated. 


Pro! 


Lib, 
l. 
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PROP. XY. Fig. XVIIL 


i Parallelogram AB CD have the ſame 
Baſe B C with the Triangle BCE, and 


be between the ſame Parallels AE, BC, 
then is the Parallelogram A.B CD dauble 
to the Triangle BCE. 


Et the Line AC be drawn. Then is the Triangle 
BCA equal to BCE. Therefore is the Paralle- 


Fram ABCD equal to two ſuch Triangles as BC A, 


me toti 


parallel t 
1al to ht 
al to h: 
2 D whic 


ROP 


| likewiſe alfo equal to two ſuch Triangles as BCE, 
ich was to be Demonſtrated. 
from hence may the Arca ( or Content) of any 
langle BCE be found. For whereas the Area of 
e Parallelogram ABCD is produced by the Al- 
de drawn into the Baſe, therefore ſhall the Area 
a Triangle be produced by half of the Altitude 
awn into its Baſe, or half its Baſe drawn into its 
titude; as if ſo be the Baſe BC be 8, and the 
titude 7, taking the half of the Baſe 4, and mwl- 
ſying it by the Altitude 7, it. produceth 28, which 
the Area or Content of the Triangle BCE; or 
nerwile if you take the whole Baſe 8, and half the 
titude 3 and an half, and multiply them, they pro- 
e 28 (as before) for the Content. 
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PrRoye. XVI. Fig. XIX. 


Upon a right Line given FG, to make aff, ., 
rallelogram F L equal to a right Liiff g 
Figure 2iven AB CD, at a right Lin ſul 
- Angle given E. 


(0 | 
Eſolve the right Lined Figure given into fff ®* 
Triangles BAD, B CD, then make a Parall 1119 


logram FH equal to BAD, fo that the Angle 
may be equal to the Angle E; ( as you were tavp 
at the XII. Prop.) FI being produced to K, mil 
the Parallelogram I L equal to the Triangle BCIY, 
Then is the Parallelogram F L equal to FH m 
IL, and therefore equal to the Figure given ABU 
which was to be done. 


Schol. Fig. XX. 


Ence is eafily found the the exceſs H E, when 

by any right Lined Figure A, exceeds a ld 

right Lined Figure B; namely, if to ſome right Li 
CD both be applyed , and both the Trapezia's eat 
of them being divided into two 1 riangles, and worl 
ing as before is taught, you will find the Parallel 
gram DF equal to the Trapezia A, and the Parall 


rallelogram GEFH contains. 


PRO! 
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: PROP, XVII. Fig. XXI. 


ke a 
t Lin 
ht Lin 


right Angled Triangles BAC, the Square 
BE, Which is made of the fide B C that 
ſubtends the right Angle BAC, 1 equal 
to both the Squares B G and CH Which 
: o of re made of the fides AB,A C, contam- 


a Pardlff ing the right Angle. 

2 Angle 
ere tain AE and AD, and draw A M Parallel toCE, 
"Y becauſe the Angle DBC is equal to FBA, add 
- 2 eAngle ABC common to them both, then is the 


gle ABD equalto FBC, Moreover AB is c- 
al to F B, and BD equal to BC; therefore is 
eTIriangle ABD equal to FBC. But the Paral- 
ogram BM is equal to two fuch Triangles as 
BD, and the Parallelogiam or Square BG isequal 
two ſuch Triangles as FBC (for GAC is one 
It Line by the Hypotheſis) therefore is the Paral- 
ceds a | ogram BM equal to the Quadrate BG. By the 
right Lu way of argument 1s the Parallelogram CM e- 
Ez1 5 COB] tothe Quadrate CH ; therefore is the whole 
and wor rallelogram (or Square) BDE C equal to the 


Fro > ___ BAGF and ACTIH, which as to 


hat thei 
as the k 


en ABU 


E, when 


C2 PROP, 
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ProP. XVII. Fig. XX. 


There are three Quadrates or Squares give 
Whereof the ſides are AB, BC, CE 
and it 1s required to make 'one Squar! 
Whoſe Area or Content ſhall be equal to t\ſwo u; 


Area of thoſe three Squares. I BC 
Ake the right Angle FBZ, having the id 


M infinite ( the meaning of infinite is to dr; 
the ſides long enough, and of what length there is 
determination) And on theſe two ſides transfer AL a St 
and BC; that is to ſay, take the given Line AB 
tween your Compaſſes, and place it from the Ang 
B to A; alſo take the Line given BC, and place 
from the Angle B to C; joyn AC (viz. draw tif 
Line AC) then is a Square whole fide is AC, equ 
to two Squares made of the two Lines A B and BFequal 
then take the Line AC and place it from B to 
alfo take the third given Line orſide CE, and plac 
it from B to E, then draw the Line EX, then 
Square being made whole fide is EX, is equal t 
three Squares being made of the three Lines or fidg 
Siven AB, BC, CE, which was to be done. T 
truth whereof is manifeſted by Arithmetick ; for | 
the Line AB be 8 Feet in length, then the Line Bf p, 4. 
will be 5 Feet, and the Line CE will be 4 Fee 
and the Line EX will be 10 Feet and 6 Inches: Noj, 
the Square of $ is 64, and the Square of 5 is 25, 1... 
the Square of 4 is 16, which three Squares beings refore 


ny —_— 
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ed together produce 105, for the Area of the three 
ven Squares; therefore the Square of the Line EX 
ing 10 Feet and s Inches, is 105 Feet, and equal 
1the three Squares given. 


Prop. AIX. Fig. XXIII. 


ar! p ws 
to tipo unequal right Lines being given AB, 
BC; to make a Square equal to the dif- 
ference of the two Squares of the given 
ie li Lines AB, BC. 


tO dra | 
ere isnflyRom the Centre: B, with the diſtance BA, deſcribe 
a Semi-circle, and from the Point C erect a Per- 


fer A 
AB b{ndicular CE meeting with the Circumference, in 
e Ang, and draw BE. Then is the Square of BE ( or 
place YA) equal to the Square of BC and CE, There- 
raw thre when the Square of B C is taken out of the Square 
7, equij BA, the remaining part of the Square of B A will 
nd B(Fequal to the Square of CE, which was to be done. 
B to | 


ndplay PROP. XX. Fig. XXIV. 


or ſay two ſides of a right Angled Triangle 
. L ABC being known, to find out the third. 
z Tor k | 
Line BY pt the fides AB, AC; encompaſſing the right 
4 Fee Angle, be the one 6 Feet, the other 8 Feet; 
S: Nifterefore whereas the Square of AB 1s 36, and the 
25» ®Fare of AC is 64 which being added make 100, 
eng h refore ( as you were taught at the 17 Prop. ) the 
| C. 3 other 


AA 
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other ſide ſought for muſt be equal in power (+ 
being Squared) to the two given ſides being $q 


red, which contain 100, whole Square Roat is 10 t 
length of the ſide ſought BC; which was to be dg 


Proe, XXI. Fig I. 


To deſcribe a Circumference that ſhall toy 
any three Points given, provided they | 


not in a right Line . ſuppoſe the Pot \ 
given to be A. B. C. (the Figures (+ 


this and the following Propoſitions » 
Will find in the next folded Page. ) 


Ake the diſtance between A and B between y( 
Compaſſes, and ſetting one Point of the Ct 
oak on the Point by A deſcribe the Arch DE, t 
with the ſame diſtance ſetting one Point of the Ct 
paſs on the Point by B, deſcribe another Arch wh 
will cut the formerArchin the Points by 1, then lay 
a Ruler to the Points by 1,where the Arches interlc 
draw a ſtraight Line F, G, this being done, take w 
your Compaſſes the diſtance between the other Po 
C and B, and with this diftance ſetting one Point 
B, deſcribe the Arch HB, I, then with the Compal 
at the ſame diſtance, ſetting one Point on the Prick 
C, deſcribe another Arch cutting the former in t 
Points by 2, through which Points draw anot 
Kreight Line till it cut through the firſt Rreight L 
asat G; I ſay G-is the Centre from whence the > 
cumference A.B.C is deſcribed, which toucheth tl 
zbree given Points, 


' 
PRO! 
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Prop. XXII. Fig, WM. Re 
{ deſcribe an Oval upon alength given A B. 


} lvide the given Line into three equal parts Fo 
the next Propoſition following will - teach ) 
CDB, ſefting one Point of the Compaſſes at the 
int by C, with the diſtance C A deſcribe the 
cle AEF, then with the ſame diſtance, ſetting 
ePoint by D deſcribe the Circle BE F, then draw 
r ſtreight Lines through the Centres c and D, 
d the Interſe&ion of the two Circles E and F; then 
ting one” Point of the Compaſſes in E, and extend- 
z the other Point to I, ' deſcribe the Arch. IH), 
n with the Compaſſes at the ſame diſtance, ſetting 
: Point on the Interſe&ion by F, defcribe the Arch 
> which concludes the Oral. 'Nore, that IAO 
| HBP, are vulgarly called FI0T, and I Hand 
P, are called IFEaunS. 


Dao; XXII.” Fig. HL. 


divide a ſtr eight Line given A B. ' Into 
three equal parts. 


Rom the end A, draw at pleaſure the Line A C 


making what Angle you will, then from the 
er end of the Line B draw the Line BD paral- 
to the Line A C, then opening your Compaſſes at 
bſure, ſetting one Point in A, turn them three 
pcs over the Line AC, which will make three Di- 
C 4 viſions, 


IE oe ern te Lan 5 Ie Ns ON mn 
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viſions, viz. EFG, then with the Compaſſes co 
nuing at the ſame diſtance, fetting one Foot in 
make three Diviſions on the Line BD, viz. HI 
then: draw with a Ruler and 'the Point of the Cc 
paſs a ſtreight Line from A to K, another from E ti 
alſo another from F to H, and another from G tc 


and they being drawn, the given Line AB is dividi 


into three equal parts; which was to be done. 


\ may if you pleaſe divide the ſame Line or any oth 
into what number of equal parts you pleaſe, by 
viding the two parallel Lines AC and BD, into 
many equal parts as you would have the given L 
divided into. 

2, PROP. AXIV. Fig. IV. 

To deſcribe an Oval equal in length to i 


fuſft Oval not riſmg ſo high. 
Ty the given Line AO into four equal p: 
( by the foregoing Prop.) in BCD, then tak 
one of thoſe parts between the Compaſſes; upon 


Centres B CD, deſcribe three Circles; and ti 
two parts of the middlemoſt Circle that is without] 


two other Circles, divide in the middle at E and 
then from E to the Centre D, draw a ftreight Li 
and continue it to the circumference' at 4, alſo d 
another ſtreight Line from E through the Centre 
B to the circumference, which will cut it at 3; L 
wife from F through the ſame Centres draw rt! 
Lines which will cut the two circumferences, the 
in 2, the other in 1. Then from the Centre F 1 
the Radius ( or diſtance) F, 1, deſcribe the At 
1, 2, alſo from the Centre E with the ſame Rad 


Wii, fo 
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deſcribe the Arch 3, 4, which concludes the Oval 


PRO 
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ProP, XXV. Fig, V. 
Another way to deſcribe Ovals. 


YPon the Line given deſcribe two Equilateral Tri- 
vL angles, joyn them together with one Common 
aſe, ſo that they make a Rhombus ; then continue 
or draw) the Line AC to 3, ſothat C 3, may be 
x (uch parts whereof AC is five, viz. It muſt be the 
ngth of A C, and one fifth part more of it; alſo draw 
: Line BD to 2, that it may be the ſame length 
ith A 3, alſodrawBC to 1, and AD to 4, being 
| of one length ; Then from the Centre A with the 
\ to Madius A 3, deſcribe the Arch 3,4, alſo from the Cen- 
e B, with the ſame Radius deſcribe the Arch 1, 2, 
en from the Centre C, with the Radius C 1, de- 
Tribe the Arch 1, 4; likewiſe from the Centre D, 
ith the ſame Radius deſcribe the Arch 2, 4, which 
ill encloſe the Oval; From theſe four Centres you 
ay deſcribe Ovals, greater or leſſer as you pleale. 


ProeP. XXVL, Fig. VI. 


0 deſcribe an Oval according to any length 
f and breadth given, 


Et the length given be AB, and the breadth 
CD. 

 4pply the two given Lines together, ſo that they 

ay cut each other into two equal parts, and at right 

Ingles in the Point E, then take half the Line AB 

between 


24 
between your Compaſſes, and ſetting one Point of t 

Compaſſes in C, extend the other till it touch t 

Line AB in K and L, which two Points are calle 
the burning Points, in which Points drive two Nai 
if you deſcribe it upon Boards, but upon Paper ; 
here, two Pins will do; the Pins being ſtuck firm in th 
Points K and L, tick alſo another Pin in the Poi 
C, then take a Thread and encompaſs theſe thr, 
Pins in form of a Triangle, pulling the Thread tit 
tye the two encls of the Thread together by a knot x 
C, then taking out the Pin at C, take a Pencil, hol 
ing it cloſe to the inſide of the Thread, and carryin 
the Pencil round upon the Paper, about'the Pins yi 

the Thread always ſtreight, the Ellipſis or Oy; 
ACBD ſhall be thereby deſcribed. 


ProP. XXVII. Fig. VII. 


To find the Centre and the two Diameters i 
an Oval. 


J Ex SETID be the Oval whereof the Centre an 
the Diameters are to be found. 

Within the Oval, draw at diſcretion the Paralle 
Lines EF,GH; cut theſe Lines into two equally in lan 
KR, draw the Line jK, cut itinto two equally in L 
which'is the middle Centre of the Oval; upon ti 
Centre L, deſcribe at pleafure the Circle MNO 
cutting the Oval in P and Q, from which Section 
draw the right Line-P Q, cut it in the middle in 1 
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from which, through the Centre L, draw the grealff the O 

Diameter S T, and from the Centre L, draw the le G, ax, 

{er Diameter ELD parallel to the Line P Q , whit a Ser 

was to. be done. 1 whole 
s | PR O? 
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PROP. XXVII. Fig. VIIE. 


Nai; 0 deſcribe an Oval with a pair of Compaſſe , 


er ; | | 
"all to any length and breadth given. 

Poit | 

thre ſhall only deſcribe a Semi-oval, and according to 


| tit 
not x 


hol 
rryin! 


IS WI 


Oy 


L the ſame rules, if you will, you may deſcribe the 
hole Oval. 
Let the length given be AB, and one half of the 
readth CD; divide AB into ſeven equal parts, 
hen upon one ſeventh part from A, asat E, raiſe a 
Perpendicular from the Line AB (viz.EG). Alſo 
it one ſeventh part from B, as at F, raiſe another 
perpendicular F H; then divide the half breadth gi- 
en CD into fifteen equal parts, -and take eleven of 
hoſe parts and ſet upon the Perpendicular from E 
0G, and likewiſe from F to H; then taking the 
ace between A and G, ſettings one Point of the 
ompaſſes in A, deſcribe the Arch G i, keeping the 
ompaſles at the ſame diſtance, ſet one Point in G, 
nd deſcribe another Arch which will cut the former 
the Point by i, from which Point with the Radius 
in 1a\KG, deſcribe the Semi-hans A G ; This being done, 
y in Uſe between your Compaſſes the ſpace BH, and fet- 
on tliKns one Point in B, deſcribe the Arch 1, i , then 
A N O move your Compaſſes to H, and Interſe& that Arch 
Section the Point by i, then ſetting your Compaſſes on 
e in Nſe Point i, with the ſame diſtance deſcribe a part 
e greall the Oval B H, which part, as alſo the other part 
the le G, are vulgarly called Semi-hanſes, becauſe it is 
, whicut a Semi-oval ( Semi, ſignifies half) but if had been 
n whole Oval, then the Semi-hanſe above the Line 
CI A, 


ers 


re all 


Paralle 


R OP 
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A, and another Semi-hanſe below the Line A, bei 
joined, is called an Hanſe from the Latin word #; 
ſignifying a great Bellied thing; The other part 
be deſcribed from G to H is called the Scheam, whil. 
to deſcribe, continue or draw longer the half bread 
DC, and in that Line find a Centre, whereon ſetti 
one Point of the Compaſſes, the other Point nm 
touch the three Points G, D, H, as on the Centre 
whereby deſcribe the Scheam G DH, which was 
be done. 


TY FY _—_——— 


CHaP: III 
A Digreſſuon concerning Blipfis Arches. 


AY ſince Ellipſis or Semi-oval Arches being nel 
ly wrought in Brick, ſhew very pleaſant; al 
are ſometimes uſed over Gate-ways, and ſometin 
over Kitchin Chimnys inſtead of Mantle-trees, I thi 
fit to write ſomething concerning them relating 
Brick-layers, making the Moulds, and dividing t 
Courſes. | 

The Ellipfis you may deſcribe to what length a 
height you pleaſe, Either by the laſt Prop. or | 
the 26th. | 

We will ſuppofe an Ellipſis Arch to be made 0 
a Chimney, whole Diameter between the Jauins 
8 Feet, and the under fide of the Arch at the Kt 
to riſe in height 18 Inches from the level of the pla 
whence you begin to ſpring the Arch, The heig 
or depth of the Arch we will ſuppoſe to be made 
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length of two Bricks, which when they are cut 
the {weep of the Arch, will not contain above 14 
hes, and perhaps you muſt Cement pieces to many 
the Courſes in the Hanſe to make them long enough 
'Bcontain or hold 14 Inches, eſpecially if you intend 
make the Courles of the Hanſe, and the Courſes of 
> Scheam to ſecm alike in greatneſs on the undes 
eof the Arch. For if you make the Hanfe to come 
a true Sommering for the Scheam by that time that 
u have ended the Hanſe, and are ready to ſet the 

Courſes of the Scheam : The Mould, and fo like- 
iſe each Courſe in the Hanſe, will be much leſs at 
> lower part or under fide of the Arch, then the 
ould or Courſes of the Scheam, as you may per- 
ve by the Hanle BK, in the IX. F:g. which way 
working theſe kind of Arches is ſtronger, than to 
ke the Courſes ſeem alike in bigneſs in Hanſe and 
heam, although it be not ſo pleaſing to the eye : In 
e IX. Fig. 1 will ſhew how to make one half of 
eArch this way, and in the other half ſhew how 
i the Courſes in Hanſe and Scheam of a big- 
Firſt, Deſcribe the under ſide of the Arch (v:z. the 
lipfis A D B, whoſe Diameter AB is 8 Feet, and 
eheight CD 18 Inches) upon ſome ſmooth Floor 
treight plaiſtered Wall or fuch like then continue 
zz. draw longer) both the Lines AB, CD, cut- 
ns each other at right Angles, then from A to E; 
ofrom B to F, likewiſe from D to G, let 14 Inch- 
the intended height of your Arch. Then deſcribe 
other Ellipſis- to that length and height after this 
aner : Lay a fireight Ruler on the Centre by I, 
id on the joyning of the Hanſe and the Scheam to- 
ther, as at K, and draw the Line K L, then ſer 

one 
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one Point of your Compaſſes in the Centre of tÞ'* ſtr 
Hanſe at M, and open the other Point of the ConfÞ*© 2" 
paſſes to F, and deſcribe the upper Hanſe FL, lik f theſe 
wiſe ſetting one Point of the Compaſſes in the Cen hicknel 
by I, with the other extended to G, deſcribe thi! let * 
Scheam GL; (although I ſpeak here of Compaſieſ!! Þ< 
yet when you deſcribe an Arch to its full bigneſs, ye fa Bey 
muſt make uſe of Centre Lines or Rules; the laſt af toucl 
beſt, becauſe Lines are ſubje& to ſtretch) then taki cheam, 
between your Compaſſes the thickneſs of a Brick, $"<, v! 
batins {ome ſmall matter which will be rub'd off fra hich B 
both beds of the Brick; with the Compaſſes at thiÞ”* YO! 
diſtance divide the upper Hanſe from L to F into anle, 
qual parts,” and if they happen not to divide it inÞ% vn 
equal parts, then open them a ſmall matter wider, 0 ourle 
ſhut them a ſmall matter cloſer, till it doth divide} 1s 
into equal parts, and look how many equal parts yoſſ®* pl: 
divide the upper Hanſe into, ſo many equal parts yoſſ* Y2* 
muſt divide the lower Hanſe from K to B into likewil 204 
(or you may divide the upper Hanſe from the CentrÞP"b> * 
O, making a right Angle from each Sommering Lin he len; 
to the Ellipſis, as is ſhewn in deſcribing the Rreigh eaers 
Arches following; and from the Centre O, and t 
Diviſions in the upper Hanſe being thus divided, yo! 
may draw the ſtreight Lines to the lower Hanſe, an 
not divide it with the Compaſſes ) through each « 
which Diviſions with a Rule and Pencil draw ftreigh 
Lines, then get a piece of thin Wainſcot, and mak lanſe a 
it to fit between two of theſe Lines, allowing wh ( ſeer 
thickneſs for Morter you intend , this will be thi  lome 
Sommerins Mould for the Hanſe; then divide th Givi 
upper Scheam likewiſe , with the Compaſſes at th ngle, 
Ame diſtance into equal parts, and laying a Ruler onff**©s. 
he Centre T, from each Diviſion in the Scheam GLY* {0 
dray 


ITS 
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. of offices fireight Lines to the lower Stheam DR, then 
e Cyſpke another Sommering Mould to fit between two 
L, lic theſe Lines, abating ſo much as you intend the 
 Cenghicknels of your Joints of Mortar to be, which if 
-ibe ho ſet very cloſe Morters, the breadth of the Line 
paſſe ill be enough to allow ; then laying the Inner edge 
els, y fa Bevil ſtreight on the Line KL, bring the Tongue 
[aſt Wo touch the under fide of the firſt Courſe of the 
n takinÞcheam, then take up the Bevil, and ſet that Bevil 
rick, $"< vpon the Sommering Mould of the Scheam , 
off froÞybich Bevil Line ſerves for each Courſe in the Scheam : 
- at tht you muſt take the Beyil of each Courſe in the 
* into anſe, and ſet them upon your Sommering Mould, 
it ined number them with 1, 2, 3, 4, &c. becauſe each 
ider, Þ0vrle varies. 
livide # Thus having made your Sommering Moulds, in the 
Irts yoſſe! place you muſt make the Moulds for the length 
arts y0 f your Stretchers, and for the breadth of the Head. 
ikewi$5 2nd the Cloſiers; A piece of Wainſcot 57 Inches 
ng, and 3 Inches and an half broad will ſerve for 
he length of the Stretchers, and the breadth of the 
eadets, the Cloſiers will be 1 Inch and + broad. 
and th So the Clofier will be half the breadth of the Head- 
ed, yo r, and the Header half the length of the Stretcher, 
aſe, an hich will look well. 
each ot remains now to ſpeak ſomething to the other part 
Areiohlf! the Arch, to wit, AD, whoſe Courſes both in 
d maze and Scheam run alike upon the Elliplis Lines, 
io wh d ſeem of one bigneſs (although perhaps there may 
be th ome ſmall matter of difference, by reaſon I have 
ide thÞ* divided .the Courſes in this Figure from a right 
. a+ th{$"gle, but every Courſe from the Angle, which it 
uler off*kcs with the Ellipſis, which I choſe rather to do 
n GLE* ſo the Bevil of one Courſe might nor ſeem to 


dray . ff bis. 


ng Lin 
ſtreig | 


L—— 


zo Of GEOMETRY. Lib. 
run more upon the Ellipſis than the Bevil of another Mhe Paſ 
and the difference of the thickneſſes being ſo inconlMd fron 
derate is not diſcerned. ) 5 you | 
Having deſcribed both the Ellipſis Lines A D, EGK; on t 
divide cach of them into a like number of equal part:Wiſions | 
always remembring to make each Diviſion on the wh Inche 
per Ellipſis Line no greater than the thickneſs of thiſyards 
Brick will contain when it is wrought ; then throughlſſh the fc 
each Diviſion in both the Ellipſes draw freight Liner cour 
continuing them 4, or 5 Inches above the upper El alſo 
lipſis Line, and as much below the the lower Ellipldth of 
Line, then having provided ſome thin Sheets of find from 
Paſtboard about 20 Inches ſquare, cutting one edgWan hal 
ſtreight, take one Sheet and lay the ſtreight ,edg and « 
even upon the Line AE, fo that it may cover botiiſe Cent: 
the Ellipſis Lines, and being cut to advantage, it mayiſfe 5f th 
cover 8 Courles (or 9 of the ſtreight Lines) havin& Court 
laid it thus upon the Figure of the Arch, tick a Puſh each 
or two through it to keep it in its place, then lay 6 bre: 
Ruler upon the Paſtboard to the 7, 8, or gth. ſtreighWArch y 
Line of the Arch, according as the Paſtboard be ill to it i 
| bigneſs to cover them, and take a ſharp Pen-knife, la;yhole 
ing the Ruler upon the Paſtboard true to the ftreignWr dns! 
Line ( whole'ends being continued longer than ti}: Co; 
Arch is deep, as I dire&ed before, will be ſeen beyonWrſc int; 
the Paſtboard) and cut the Paſtboard true to the Line rding 
tlien take another Sheet and join to it, and cut it Mie exc 
you did the firſt, and fo continue till you have coveWrſe of 
ed the Arch from AE juſt to the Line DG, ticking with 
Pins in each Sheet to keep them in the places wheWCoyr(c 
you lay them : Then deſcribe both the Ellipſis Liner. . ', 
upon the Paſtboard, from the ſame Centres and Radiſh C11 
that you deſcribed the Ellipfis's under the PaſtboardYy riumb, 
and either divide the Ellipſis Lines with the Compair Cl, 


© — $_ 
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otherMhe Paſtboard, or elſe draw Lines upon the Paſt. 
ncontMW&d from or by the ſtreight Lines underneath whoſe 

; you ſee ; but the ſurer way is to divide the El- 
, EGF; on the Paſtboard,and draw Lines through thoſe 
| part:Miſions as you did beneath the Paſtboard ;z theri 
he wh Inches, being the length of each Stretcher, from 
of thiþnards E, and from D towards G, and deſcribe 
rough the former Centres the Ellipſis oo through each 
Liner courſe on the Paſtboard, as you may ſee in the 
er EY alſo ſet three Inches and an half, being the 
EllipiWdth of the Header from A towards E, and like. 
of fn from D towards G3; allo ſet the ſame 3 Inches 
e eden half from E towards A, and from G towards 
t cap and deſcribe theſe two Ellipſis Lines from the 
r bot Centres through each Courſe which the Ellipſis 
it mae of the Stretchers miſs'd ; likewiſe draw in the 
having@ Courſes, two other Ellipfis Lines one Inch and + 
k a Pull each of thoſe two Lines you drew laſt; which 
n lay Wie breadth of the Cloſiers; thus one Courſe of 
treighWArch will be divided into two Stretchers, and the 
d be iWtoit into three Headers and two Cloſiers through 
ife, layWwhole Arch; this being done, cut the Paſtboard 
ſtreighWrding to the Lines into ſeveral Courſes, and each 
han tir Courſe into two Stretchers, and the Headirig: 
beyonEirſe into three Headers, and two Cloſiers, exactly 
ne LineWrding to the ſweep of the black-lead Lines, 'and 
cut it Mie each Courſe with Figures , marking the firſt 
e covelrſe of the Hanſe with 1, the next with 2, the 
Rickingd with 3, and ſo continue till you have marked all 
's wheCburſes to the Key or middle, for every Courſe 
is Liners: you were beſt to mark the lower Cloſier in 
nd RY Courſe with a Cipher on the left hand of its 
{tDoarl number, that you may know it readily from the 
ompaiWr Cloſicr, and make no miſtakes when you come 
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to ſet them, alſo the middle Headers in each C 
ſhould be marked beſides its own number, the Wh will 
neſs of the upper Header being eaſily difſcernedMcentre 
the lower Header needs no marking beſides its Wh both 
number; The crols Joints, and likewite the unde;ppoſe 
and upper fide of each Courſe muſt be cut (Wht to | 
lar, as the Paſtboards which are your Moulds fe Fe. 
You. ded fro 

If you will add a Keyſtone and Chaptrels tafiflth of t 
Arch, as in the Figure ; let the breadth of theyſh be A 
part of the Keyſtone be the height of the Arch, Wrom A 
14 Inches, and Sommer, from the Centre at I, interfc 
make your Chaptrels the ſame thicknels that yourſſſe of Co 
ts full 


break without the Arch, ſo much as you proje 
{ale oyer the Jaums with the Chaptrels. 
Other kind of Circular Arches, as half Roundiſ 
Scheams, being deſcribed from one Centre,are 0 
and eaſy, that I need fay nothing concerning t 
But ſince ſtreight Arches are much uſed, and 
Cour! 
els 1n 
ng a | 
Line 
d the 
he ne: 
SAB 
of al 
edo b 
| parts 
FP. dr; 


{ ſhall write ſomething briefly concerning them, 

Streight Arches are uled generally over Wiki 
and Doors, and according to the breadth of the! 
between the Windows, ſo ought the Skeiv-bad 
Sommering of the Arch to be; for if the Piers | 
a Sood breadth, as '3 or 4 Bricks in length, the 
ſreight Arch may be deſcribed ( as its vulgar! 
ſed) from the Ox:, which being but part of a! 
is taken from the word Ox:g0nwm, (ignifying ant 
lateral Triangle with three ſharp Angles; but! 
Piers are ſmall, as ſometimes they are but the Ide bo 
of two Bricks, and ſometimes but one Brick al pari 
balf, then the breadth of the Window or more Court 
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Tom upon the middle Line for the cu 
h will give a leſs Skew-back or Sommering than 
Centre from an Oxi. I will ſhew how to deſcribe 
n both ways, and firſt from the Oxi. 
uppoſe a ſtreight Arch 1 Brick and an half i in 
ht to be made over a Window, /4 Feet in width. 
e Frg. X. ] wherein one half of the Arch is de- 
ved from the Oxi, and the other half from the 
rels tofith of the Window. Let the width of the Win- 
f theufſh be A B; taking the width between the Compal: 
Arch, Wrom A 8 Bas two Centres,deſcribe the two Arch- 
at I, Minterſe&ing each other at P, ( though I ſpeak 
t your of Compaſſes, yet when you deſcribe the Arch 
e Reyiiſits full bigneſs, you muſt uſe a Ruler or a Line, 
projece any Compaſſes being to be got large enough. ) 
1draw another Line above the Line A B, as the 
CD, being parallel to it,at tuch a height as YOu 
are loWnd your Arch to be, as in this Fig, at 12 Inches; 
ning of moſt commonly theſe fort of Arches are but 11 
and fffesin the height, or thereabouts, which anſivers 
1bing ti}. Courſes of Bricks, but you may make them more 
them. Wels in height according as occaſion requires; then 
r Wing a Ruler on the Centre P, and on the end of 
of theW Line A, draw the Line A C, which is vulgarly 
en badfſed the Skew-back for the Arch. 


R ound 


Piers Whe next thing to be done, is to divide thoſe two 
1, theſes AB and CD into ſo many Courſes as the thick- 
algarlyſ$ of a Brick will contain being oae of them, whictk 
of ane do by dividing the upper Line into ſo many e- 
1g an Ml parts, and from thoſe parts, and from the Cen- 
but WP, draw the Sommering Lines or Courſes; others 
the [eſſe both the upper and lower Linc into to many 
rick anal parts, and make no uſe of a Centre, but draw 


more WCourles by a Ruler, being laid from the _ 
bo On 
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ons on the upper Line, to the Diviſions on th 
Line, both which ways ar \ a 
thi by way of Chen _ T falle and erroneous; [ſj of 
Having drawn the Skew-back AC, take beth -” 
your Compaſles the thicknels that a Brick will pk 
tain , which 1 luppoſe to be two Inches wha}? 
rub'd, and ſetting one Point of the Compaſſes o oe 
Line CD, {lo that when you turn the other ? __ 


bd .* x »” { } 

about it may juft touch the Line AC in onep uh 
and there make a Prick in the Line CD, but d 4 l *y 
d fides « 


draw the Sommering Lines until you 
halt the Arch, to ſh how you eats —_ HY 
middle; and if you happen to come juſt to ok 
middle Line, or want an Inch of it, then you! urle 01 
draw the Lines, but if not, then you muſt opet __ 
ſhut the Compaſles a little till you do. ms | 
Then keeping one end of the Rule cloſe to pes 
Centre at P, (the ſureſt way is to ſtrike a {mal Tas 
in the Centre P, and keep the Rule cloſe to the __ 
lay the other end of the Rule cloſe to the Prick! _ , 
you made on the Line C D, keeping the Comp de don 
at the ſame width ( viz. 2 Inches ) ſet one Poin 0, 8 
the Compaſſes on the Line CD as before, fo __ 
the other Point being turned about may 50ſt pal the Þ 
the Rule, and as it were touch it in one place "pho 
muſt remove the Point of the Compaſſes upon ler, on 
Line CD, farther or nearer to the Rule, unt n int 
juſt touch the Rule in one place) and fs ol the 
with the Rule and Compaſſes until you come ti ods 
middle Line, and if it happen that your laſt ; B, the 
want an Inch of the middle, then the middle 6 an 
Rey-courſe will be the middle of the Arch, and —_ 
number of the Courſes in the whole Arch will be( dt, the 
but if the laſt ſpace happen to fall juſt upon the ni he 


1 ae 9 —_ 4. there 
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the | . l 
"Sc EF, as it doth in the Fig. then the joint i 
OUS; [We of the Arch ( but if Ny ſhould wales del wa 
_ OL even to the Line, nor want an Inch of it, 
vile 102 muſt open or ſhut the Compaſſes a ſmall 
hen We” and begin again till it doth come right ) and 
Mix 0 number of the Courles in the whole Arch is an 
ther Þ EO YUmDer. | 
one) o_ IO hen th: Numer of all the Courſes in the 
by : an Even Number , then you muſt begin the 
gonet ) 116 = CONTArys VIZ. Header to be the Lower 
2 wa > of th firſt Courle on one ſide ( or half ) of 
i Arch, in a ſtretcher the lover Brick of the firſt 
| yout = 05 the 2ther {1Je ( or half) of the Arch : 
& ope contrariwi: ', if it happen that the Number of the 
urſes be an 0u.. Number, as 25 or 27, or {uch like, 
wy” n the firſt Courles of each halt of the Arch muft be 
wr e, that is, either both Headers or both Stretchers 
| hal the bottom. | 
Deck Thus having deſcribed the Arch, the next thing 
Comn t done is to make the Sommering Mould, which 
- p Het © Piece of thin Wainſcot ( being ſtreight 
7 bow edge , and having one ſide Plained {mooth to . 
oft pſ the Bevil ſtrokes upon ) about 14 Inches long, 
Lack bY breadth above two Inches, then laying your 
upal ler, one end at the Centre P, and the other end 
- > ( in the Sxew-back Line, clap the ftreight edge 
2 tne Wainſcot cloſe to the Rule, ſo that the lower 
zMme ti fan Wainſcot may lye a littte below the Line 
WY | I en take away the Centre Rule, but ſtir not 
lod ainſcot, and laying a Ruler upon the Wainſcot 
1, and . the Line C D , trike a Line upon the Wain. 
211 he 3 " {et one Point of the Compaſſes being at the 
het of a Courle C3 2 Inches) upon that. Line 
© that the other Point being turned about, may «ft 
D 3 touch 
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touch the ſtreight edge of the Wainſcot, (as you 
before in dividing the Courſes) then make a Þ 
on'the Line on the Wainſcot, afid laying yourC] 
tre Rule upon it, and on the Centre P, drawa! 
upon the Wainſcot by the Ruler with a Pencil, 
the Point of a Compals, and cut the Wainſcor to! 
Line, and make it ſtreight by ſhooting it with a Pl 
then your Wainfſcot will fit exaQly between any 
Lines of the Arch;you may let it want the thicknelfſh1.. 11, 
one of the Lines, or fome {mall matter more, wk p 
is cnough for the thickneſs of a Mortar ; The len Ke-rihe 
of your Stretcher in this Arch may be 8 Inches andſc..4, . 1 
and the Header 3 Inches and 4, but if your Ardifffy... ©; 
but 11 Inches in height, then make your Stretd,. 1. .: 
77 Inches and an half long, and the Header 3 Ii ding 
es 3; One picce of Wainſcot will ſerve both for 110 Þ 
length of the Stretcher, and the length of the He. Varts 
cr, making it like a long Square or Oblong, nt WI! bc 3 
fides are $ Inches 2 +, and 3 Inches and 4, Me 

Then take a Bevil, and urine the inner edge ol,1F ..; 
freight with the Line AB, and the Angle of the 


vil juſt over the Angle at A, take off the Angle hy 
the Skew-back Line AC ates with the Line ! hors 
and let it upon the finoothed fide of your SommerſſÞ, rg. 1. 
Mould for the Bevil troke of your firit Courſe t be. th; 
drawing your Bevil towards F., ſtreight in the Li bh Fat 
until the Angle of the Bevil be juſt over the An... pa 


that the ſecond Sommering Line makes with the 
A B; when it is ſo, draw the Tongue of the Benſh +, 
lye even upon the ſecond Sommering Line, (in br 

cauſe the Bevil to lye exadaly on the Line B, Yavin 
on the tecond Sommering Line) then take up a, 
Bevil and lay it on the Mould, and ſtrike that Bt luppol 
Line on the Mould with the Point of the (romp 2s 
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half a quarter of an Inch diſtant from the firſt, 
that is the Bevil of the underſide of the ſecond 
rſe; proceed thus until you come to the middle 
- E F, but after you have let 3 Beyil Lines upon 
r Sommering Mould, leave about 7 of an Inch be- 
en the third and the fourth, and fo likewiſe be- 
en the 6th and the 57th, and the grb and 1oth, 
< will be a great help to you in knowing the 
ber of cach Line on the Mould. 
The Moulds for the other half of the Arch, name- 
B, are mace aiter the lame manner, but the Arch 


Wclcrived from a Centre beneath P, as Q, which 


ſeth a leſs Skew-back ( viz. B D.) 
The din.iniihing of the Sommering Mould to-any 
w-back may be found by the Rule of Three, by 
ding a Foot into 10 equal parts, andeach of thoſe 
) 10 parts, fo that the whole Foot may contain 
o parts, then procced thus. "The upper Line UF, 
I| be 309; that is, 3 Feet and almoſt one Inch, and 
lower Line AE will be 252, that is, 2 Feet and 
half an 552 ; and the upper part of the Sommerins 
ould will be 157 almoſt, that is, two Inches of ſuch 
ereof there are 12 in a Foot ; havins theſe three 
mbers ( vZ. 309, 252, 7] work Paccording to 
Rule of 1 hree, and you will find 13 and $ of 100 
tts, that is almoſt 14. | fuch parts whereor there arc 
do in a Foot, Line mealure ) for the breadth of the 
cr part of the Mould. 


You may likewiſe find it Geometrically thus, 


TE Having drawn the upper Line and under Line of 

eArch, as CF and AE, and drawn any Skew-back, 

luppoſe AC in [| Fiz ,X. ] makeatdilcretion the 
D 4 AnSlc 
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Angle GCH in ['Fip. XI. } then take the y 
Line CF, and ſet it from C to F, alſo take the 
er Line AE, and ſet itfrom C to E, and dray 
Line EF, then take the thickneſs of your B 
which ſuppoſe to be 2 Inches, and ſet it from Ft 
and draw GH parallel to FE, I fay EG i; 
breadth of the upper part of the Sommering Mt 
and E H the breadth of the lower part. Thenn 
your Sommering Mould true to thoſe two Lines, 
beginning in the middle Line FE, deſcribe 
ſtreight Lines by the Mould from the Key FE, 
you'corme- to the Skew-back AC, and then take 
the Beyil Lines, and ſet them on your Somme 
Mould ; with which I conclude this Firft Book of 


metry , being as 1t were an Introduction to 
which follows. | 
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Angles 
Cn——_— ——— and by 
Mo is ? 
is a me 
: SS TE Int 
of cutting a right Line im extream and mer, F 


Proportion. Ts, AN 
HAllo r 


PROP. 


Et there be deſcribed a Square A BC Wenere 
and let each fide be ad in the ys en 
In E, F, G,H; and FE, GH, being Joyn- [ anoths 
ed, they will cut each other in the Centre ſPoth a 
- = —_ Fa LF Likewiſe from the Centre D| oy fe 
et there be deſcribed a Quadran A 
and GH in KR and _ FIFR y OSTER j manife 
Laſtly, Let EX be drawn; I ſay EX is equi Hazy 
} to-the greater Segment of the right Line EF, ord} FAG 
p the fide AB, being divided in extream and meatf} Ms 
Proportion. buy X 
| Let FX be drawn, and with that Semidiametc! rw 
deſcribe an Arch of a Circle Xz, cutting FE in | ms 
Likewiſe with the Semidiameter EX,deſcribe an Ar ap 
ofa Circle Xy, cutting the ſame FE in y, andleF 
the right Lines Xz, Xy bedrawn. | 
| Now the Angle EzX, is equal to thoſe twi l.. + 
Angles 2FX, FXz, becauſe theſe two Angles a (th; | 
within , the other is without the Triangle z FX * 
| Acai 


Im > ————_ 
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_ _[{gain,the ſame Angle E 7 X for the ſame cauſe is e. 
____ ual to the two Angles Xyz, yXz. And Xzy 
End FXz are equal. Wherefore allo the two Angles 
XFz, and zX yy are equal to one another. 
Therefore the two Triangles FX z, yX z have two 
Angles cqual ro two Angles of the Triangle 7X y, 
—— and by conſequence three to three. Therefore the 
re Equiangled. Wherefore,as XF or EX, to X 2; 
Yois Xz or Ry, to Zy. Therefore Xz (orXy) 
is a mean Proportional between EX (or Ey)&zy. 
” In the right Lines E X, FX, let there be taken 
miegEr, Fs, and either of them equal to Ez, or Fy. Let 
rs, and $7 be joyned. Then rX, Xs will be equal. 
Allo rs will be parallel to the right Line EF; and 
CH Ithere'ure the Altern Angles rsy, Fys, and likewiſe 
all the A'tern Angles sry, Ezr, are all equal to one 
WIE: [ another; and Fsyr, and Ezsr, will be Rhombus's 


OY Bboth alike. Therefore the right Lines Fs, $2, ry; 


LentreÞ* 


rt, Ez, Xy, are equal to one another. 
e D, 4 And becaule it is —_ 
ng FE manifeſt that Xy is *' : _ Z 
Za mean Proportional — 
| equal F between E y and | "= 
, oro 9zy; allo F y, (equal 7 54 "Bl | 
1 meatpy 4g Xy) will be a | x4 — | 
mean Proportional | /RFSE | 
Ameri between E y and z y. 7M 
- WI Therefore it will 
1 Arc gbe, as Ey, to Fy, AX FE D 
and le {0 Fy, to Z Y ; and Prop. 1, 
n ybeng Compounded , 


(thatis EFyztoFy 


AP! 
Agall 


zz GEOMETRICAL LibnWLb. 
more yz (thatis ®z or Ey) folicewiſeis Ey, ould 
Ez. Therefore EF ts divided in z and y, {9 th, lare. 
the whole Lin- ££F, apart Ey, and the remainin uch 1 
part Ez; Likewiſe © ©, a part Fz, and the remain as WE | 
ing part Fy. 2 continual Proportionals. Ther mine 
fore Ev, thai is ': £4. i- the greater Segment of th umbt 
right Line Et, | vided in -xtream arid menſf 
Proportion, whici was to be Gemonitrated. Let hin 
reprehend it that can. 4 

| ih 


ANIMADFVERS. - 
2 oure) 


To him that rightly conſiders, it is a Paradox : Nei LAngle 
ther Euclid nor any other hath taught this. Wh} > 
ever thought, that right Line which joyns half on qual ti 
ſide of the Square, with one third part of the Qui Wlels; 
drant inſcribed within the Square, to be the greataſf equal | 
” Segment'of the ſide cut ifYN0m91 
extream and mean Pri Qequal t 
portion? Thoſe Segment <9u+ 
of all hitherto, have beaſſg'alels 
deſigned after' this ma the [a 
ner. Produce the righſyY * 
Line IE in M, fo thi 
IE, El may be equi 
and I M equal to the ideÞ | 
Moreover from the Cen 1 & 
tre M, with the Radufh 
MH or MG, deſcrilt right 
an Arch ofa Circle, it wil lo mar 
cut off a part from E qual L 
( ſuppoſe E y) equalt Chord 
the greater Segment. Bu made 
that the right Line E will þ 

{houll 


ib.10.ib- 1 ROSES 43 
E ould be equal, they never , nor any one did de- 
{ ob lare. Therefore, Reader, beware leſt thou truſt too 
of uch in an uncertain thing unadviſedly, for as muck 
_ as we take things near the truth for true things. Ex- 


Ther amine the Demonſtration, an-1 confer with true or ſurd 
of my umbers, or conſult Algebraiſts, 


d mea 
Let hin ConsSEcrT. I. 


He Lines sy, r7z, being drawn about, will make 

* 1 the Figure of a Penii.gon ( 01x, afive fided Fi- 

poure) Ky Zr, Equiangled and Equicrural. For the 

« NaſpAngles Xsr, Xrs are equal, becaule the right Lines 

whiliXs, Xr are equal; and either ot thoſe Angles are e- 

alf onſqual to the Angle at ©, becauſe 5r, F y are Paral- 

e Quſ 

Sreate|Þ 
do Jequal to the Angle ar -. 

Jis equal to the Angle yN z, becauſe rz, Xy are Pa- 


” 


ment; | no 
; Jrallels. Laftir the Angles Xzs, Xyr, are equal to 


ve beak 
s maſythe lame Angle y Az, becauſe the Bales Xs, Xr, 


e righ]ſy yz arc equal. 
{o tha 


equi CoNSECT. II. 
ne (ide | 
e Cal I He Square of the greater Segment E y, is equal 
Radu to two Squares ( to wit) to the Square of the 


eſcrixd fight Sine of 30 Deg. and to half the Square of 
It wil lo many Des. of the Line of Chords. For EI is e- 
mn [M8 qual to the right Sine of 3< Deg. And becaule ( the 
qual i Chord XK %eivs drawn * the Triangle XK1I, is 
it, Bi made Equicrur.] and right Angled, the Square of XI 
c EB Vil be half the Square of the Chord XK; theretorc 


ſhoull E y, 


CONSECT:. 


fame quantity ty. And Ft is 
in y. For becaule Fy more 


KF are cqual; by how much F y is greater than IK 
ſo much is FK greater than yl. £ 
Therefore when as F t, is made equal to ty more 
y1I; Ft will be divided in K, as tl in y 
Wherefore tK is equal to 
to FR more yl, Therefore 
half of FI. 
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Ey, thatis, EX being Squared, contains as much yfþ 
the Square of EI and XI added together. 


[TI. 


; 
Ky is the half oÞ ne 
FI: cut FI in te V1 
middle at t; there. fi 
fore becauſe F y moreſÞ 
y1, and It more ti 
are equal ; By hoy By 
much F y is greater} + 
than F t, by io mud midd] 
tl is greater thajſ terva 
y I; But F y 1s greatÞ AFL 
cr than Ft, by --- 
much as ty is, 
Wherefore allo tl, 
that is Ft, is great 
cr than yl, by th 
divided in K, as tIÞ 
yl, and IR mor 


yl; and Ky equi} 
Ky is equal to the 
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nuch x 


PROP; Ih 


;- '< 
” 
* 

bY 


half o | One Seoment being given of a right Line di- 
in teſ} vided in extream and mean Proportion, to 
there. 
thee] find the other. 
Dre th JD 
y hoy bY the right Line $ivcn be AB, being the great- 
TreaterſÞ) i» er Segment of any right Line, Cut AB in the 
o much} middle in D, and from the Centre D, with the In- 
thaſf terval ( or Semidiameter ) AD, deſcribe the Circle 


great C AFBE. Then to the Point A, raiſe a Perpendicu: 
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l lar AC, equal to the given Line AB; and throvglſſto K B 
l the Centre D, draw a Line to the Concave Periphery 
CE, to which let A G be made equal, 
I fay the whole Line A G, hath the ſame Propor: 
tion to AB, that AB hath to BG. For, becauſe 
{ by the 36 of the third Book of Exclid) as EC, 
'to EF, to is EF, to FC, Allo as AG, togethe 
with his. equal EC, is to AB and his equal EF, 
ſo will A B, be to BG, and his equal F C. Where. 
fore ( by the definition of extream and mean Propor: 
' tion) the right Line A G isdivided in extream and 
mean Proportion in the Point B. | 
Again let BG be the lefſer Segment of any righ 
' Line, Cut BG the given Line in the middle in C, 
And from the Centre C, with the Semidiameter CB, 
deſcribe a Circle BMG. In which circumference, 
the Quadrant BM being taken, draw by the Point 
n the right Line MK, ſo that Bn bea third part 
of the given Line BG. Then draw BK and GK, 
and in the Line BK, take a part Bo, which ſhall bc 
equal to the right Line Bn, draw the Line o—n, to / 
which let there be a Parallel Line drawn, BL, cutting | 
GK being produced in L. Finally, raife a Perpen- 
dicular to GL in the Point L, which will cut GB, \ 
being produced in D. From the Centre D, with the 
ſpace DB, deſcribe the Circle BLA. Ifay, GAs 
cumference of the Quadrant BM, it will be half} 
riSht Angle, and being: drawn from the right Angle 
BKG, it leaves half a right Angle nK G. And be- / 
. cauſe the Angle BKG is divided by the right Line | 
nK in the middle, the right Line Kn, will cut the © 
right Line B G, ſo that as Gn, is to nBz ſo will GK 
be 


ulars, t 
ewile 
B ar 
equal 
refore 
ies are 
ſpace 
nt L. 
touc 
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to AB, as AZ to BG, | | 
For becaule the Angle BME inſifts in the cir 


OS SS IS Len —_— 


to KB (by the 3 of the 6 of Euclid.) But Gn 
yConſtruQion double to Bn. Thereforealſo GK 
Wouble to KB. And becauſe Bo is pu equal to 
| the Angle. onB will be equal Tad ngle 
n, And becauſe no and BL are irllcks The 
gle LBD will be equal to the Angle 0nB. Like- 
e becauſe LD and KB areParallels atid Perpen- 
ulars, the Angles DL B, and Bo n will be equal. 
There. Wcwiſe Bon, and Bno are equal. Therefore 
ropor.Þ-b and Brio are equal. But Bno and DBL 


ul 


m andi8 £qual » therefore DLB afid DBL are equal. 


Werefore allo the right Lines DL, DB. being Chord 
rich |< are equal. _ Likewiſe the Circle deſcribed with 
in OF {pace ( of Semidiameter ) D B will paſs by the 

Cant L- And becauſe DL is perpendicular to GL. 

'W. toucherth the Circle BLA in L. Therefore it 
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will be, pL by the 36 of the 2.0f Euclid) as GA 
GL, f ? Nl to GB, And AB is £qyal to the{ 
| LE For wheteas the right Line GK is dou} 
tigh plet ine BK, {6 alſo the right Lit GL, 
be dvuble to the tight Line LD. ) Therefore inf 
ſatne manner the i Fi It Line BA Is double, and} 
that cauſe equial'to lie right Line, GL. There 
alſo it will be as GA, is to, AB; 10 AB to} 
and'by conſequence we have added "the other Sept 
of the right like gifen, Sc. which was to be doi 
 ANJTMADP. 
n ſee hot wherefore he hath. invented this new il 
of cutting proportional Lines, unlels perhaps from! 
he thou 62 to find the greatneſs of the Circle, 


he ſhould ſeck for, by comparing the power of 
greater Segment, with the power of the Semidia 


ter, not before known. 

The Quantities of theſe Segments, nor the Squa 
of them cannot be exprefſed. accurately by Numbe 
But their Proportion comes very nigh to the Þ 
portion of 5 to 3; for if the fide AB be 8 pat 
the greater Segment will be almoſt 5, and the [cl 
Segment almoſt 3 3; for 8, 5, 3 8 are continual} 


portionals; But they make a Line greater than IF -. 


right Line AG by x part of the twenty fifth part 
the Line A By So that the difference of the wholeL' 
and his oreater Segment, is a {mall matter greatert 
7 parts of the whole ſide, and the greater Segment| 
than five eighth parts z but how much leſs is not eali 
be diſcovered in the Diagram ( being it is ſmall. ) 
Alſo becauſe that greater Segment ſubtends + p 
of the Quadrant AC, the difference of the Sega 


from the Arch which it ſubtends could not cafily be | 
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ſherelifh, 4 Circle given to deſcribe a Regular 

Sean Ag 

y Hatſoever right Line, ſuppoſe A B, let it be 


cut in eight equal parts, whereof let AC be 
Wen, Then from the Centre A, with the Semidia- 
fromW.crs AB, AC, deſcribe two Circles. Moreover, 
c one_eighth part of the Perimeter of the out- 
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ward Circle (to wit) BD (which is cafily done) 

draw the Line A D, cutting the Inner Circle in W® Gg 
which will cut off the eighth part of it CE. 

Divide the Arch BD in the middle in 4, and dnllf 'h*lE 
the Chord Lines B a, aD; likewiſe in the Arch C ords t 
apply the right Line Cb equal to B a, and again | er) th 
equal to the ſame Ba or 4D, for they are equal rch © 

I fay a right Line Cc being drawn, is the {ide of rch © 
Heptagon in the Circle CE. For becauſe AB ii CG. 
AC, as8 to 7;1ſoalſo the Perimeter of the Circle B 
to the Perimeter of the Circle CE will be as 8 to 

Alfo becauſe the Seftors ABD,and ACE are ali 
and the Triangles ABD, ACE are alike, both if 
Arch BD to the Arch CE, and the Chord BD 
the Chord CE will be as 8 to 7. 

For the ſame cauſe the two Chords B 4, a D, will 
y Cs, #E the two Chords of the half Arch CE, 

to 7. | | 

Now becauſe ( by conſtruion ) both the Chorlh | 
Ba, aD, and the two Chords Cb, bc, either to oth 
and between themſelves are equal, and thoſe Chor 
will be to the two Chords of balf theArch CE, as 8 to; 

And likewiſe for the ſame reaſon the Arch Cc toti 
Arch CE as 8to7. Allo take Ab, Ac, and draif 
them through to the outer circumference in 4 and! 
thoſe two Chords Bd, de, will be to the two Choi 
Ba, aD, or Cb, bc as 8 to 7. 

Again cut the Arch Bu in the middle in f, at 
draw Af cutting the Arch CE in g, and draw th 
Chords Bf, Cp; likewile cut the Arch Bg intl 
middle in k, then draw Ak cutting the Arch Cl 
in h, the Chord Bk will be to the Chord Ch, a! | 
to 7. And by conſequence, four Chords Ch told te ſid, 
Chords Ce, as8 to7. Likewilg if two Arches 0 rig 

Rs 1Part, 0 


ub. 1 
ne) ! 
le in! 
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4 Cg becut inthe middle, and their Biſegments 
t ad infinitum, every Chord of thoſe, to every Chord 
theſe, will be in proportion, as8 to7, Bat the 
ords thus taken infinite in any Arch are (all toge- 
er) the Chord of the ſame Arch. Wherefore the 


ind dr; 
reh ( 


Ba ch Cc is to the Arch CE, as $to 7. And the 
fp de offiech Co is the ſeventh part of the whole Perimeter 
\B i C. Therefore a right Line being drawn Ce, is 
rcle Bl nn nn” | | 
8 to 

Ire alik F 


both th 
BD 


), will | 
CE, 


A Chord 
to 0the 
e Chord 
as 8 tor 
Cc toti 
nd dra 
{ and! 


A 
, to ſofite fide of a Heptagon in the Circle by C, Likewiſe 
ches (Wie right Line Ae being drawn, will cut the ſeventh 
Fart of the Perimeter by B. PE 3g 
E 3 For 
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For if every one of the Chords'to every one of th 
Arches which they ſubtend are not equal, thoſe ſever] 
Arches and their Biſegments may be _ BileCtet 
which'is, contrary to x Suppoſition. Therefore th 
ſide of a Heptagon is found, which was propoled. 


CONSECT. |. 


iÞ. 
Let 1 
{ Ns, a 
uilate1 


From this Demonſtration appears a method of find 


ing the ſeventh part of an Angle given. For if tou 
Arch given, of what limits ſoever, be drawn ſtreigh 


Lines from the Centre of the Circle; moreover thi 


Semidiameter being divided into 8 parts, and 7 ( 


Choſe parts being taken, with that ſpace, and upaſſſithi 


the Centre aforeſaid deſcribe a Circle, the greate 
Arch will be to the lefſer, as 8 to 7. Wherefore tw 
Arches of the greater Biſe&ed, to two Arches of th 
lefler Biſe&ed will be as 3 to 7. Likewiſe their Chord 


will be as 8 to 7. Therefore two Chords of the greai 


er Arch being applyed to the lefſer Arch, will deter 


mine the exceſs of the ſeventh part of the leaſt PerineW 


ter, above the eighth part of the ſame Perimeter. Fu 
it is manifeſt that the Arch De, is the ſeventh partd 


the Arch Ce. For whether the Arch of the Perine 
ter be divided in ſeven parts, or more or leſs, the&;M 


monſtration will always be the ſame. 


CONSECT.-:Þ. 


An Arch being deſcribed with the Radius B C, ili! 


equal to the eighth part of a Perimeter of a Circl 
whoſe Radius is AB. And to the ſeventh part of ti 
Perimeter of a Circle, whoſe Radius is AC. Andt 
a ſixth part of the Perimeter of a Circle, whoſe Radit 
is F parts of the right Line AB, &s, | © : 


1b. I 


of the 
lever] 
ied ul 
ore th 
ed. 


of find 
if tou 
ſtreight 
ver the 
ad 7 
id upot 
greater 
ore til 
5 Of thi 
- Chord 
e great 
1 deter 
Perime 
ter. I 
1 part 
Perime 
, thed 


BC, i 
Circ 
't of tit 


Andti 


e Radi 


ib, IL 


ns, an.1ſee whether or no y Fay 
vilateral Triangle may be 
wit, A SATs}; 


raw the Chord 
ne BD, which 
s the ſide of a 
quare inſcribed 


le. 


he two Chords 
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xperience this qur. Method in Obie Poly- 
Let us Exper qur. Vie the Roe 


ba a PERU, 


From the Cen- 


re A, deſcribe 
he Circle BCD, 


hoſe Quadrant. 
BD. Then 


vithin that Cir- | 


From the ſame 
entre A, with 


heSemidiameter - 


WW. kick let. EE, 


e to AB, as 3 to i114 deſcribe the Circle EFGz 
hen the Circle by B, will be to the Circle by E, as 4 
0 3. 


Let the Quadrant: B D, be cut in two in the mid- 


fle in C, and let the equal Chord Lines BC, CD be 
Irawn. 
Wrch EF will be the eighth part of the Perimeter by 


Then draw AC cutting EG.in F, the 


, and equal to the Arch FG. 
Therefore both the Arch and the Chords BC, CD 
ill be to the Arch, and to the Chords EF, F G, as 
to 3, 
Then from the Point E in the Circle drawn by E, 
poly E H, HI, being the two Chords BC, CD, cither 
theſe being e ual to either of thoſe. Wherefore 
: H, HI, are to the two Chords EF, 


E 4 FG 


= Er IEEE m__—_—_—_—_—__———c—_ 
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FG as4to 3. Thatis, as the Arch BD to the ſly B t 
EG. Wherefore as the Arch EI to the Arch F( 
ſo is 4 to3. Therefore the Arch GI, is the th 
part of the Arch E G, that is, a twelfth part of | 
whole Perimeter drawn by E; and the Arch ELM 
third part of the ſame Perimeter, The Demonfſtry 
on is the ſame which concerns the Heptagon, wh 
you have before in Pap. 50. Therefore the Chi 
ine EI being drawn, is the ſide of an Equilate 
Triangle in the Circle drawn by E. . 
' Againlet try the ſame method from a Hexagon 
Pentagon. | _ RR IEG aeD 
From the Centre A, with the Semidiameter 4 
deſcribe the Circle BCD; and in that circumferen 
from the Point B, apply the Chord Line. BD equil 
the Semidiameter AB. nn, 3h 
Then the Chord Line BD, will be the ſide « 
Hexagon drayn in the Circle by B. 


BR. In the Co 

| . midamethe C 

_ AB, tifinile 

AE,mtilward 

- muſt beef Quad 
/ AB, »W:nd : 
to 6. 0 Fc 

from WMOCho! 
ſame Clll Semi 

'- tre AW Yem1 

theRalll deſc: 

| AE Wto tl 

| {cribe il othe 
circleEMW {crit 


| Ve Then | 
I i + G 5d er eee Perime 


} 


Lib.nb.1l. ROS E'S. oe 


the Arlffly B to the Perimeter by E, will beas6 to x. Let 
\rch EQQD be cut by a right Line AC ( cutting the Circle 
the thiflrawn by E, in F ) in the middlein C; and let the 
art of ihords BC, CD be drawn, equal to which apply 


ch El, 
monſtry 
In, Whit 
he Chi 
quilate 


he Chords 'E H, H 1, in the Circle drawn by E. Then 
re the two Chords EH, HI, to the two Chords 

F, FG, as the Arch BD to the Arch EG, that is 
$6tox; and the Arch EI, to the Arch EG, as 6 
05; and the Arch GI is a fifth part of the Arch 
G, that is,the thirtieth part of the Perimeter; and the 
hole Arch E1, fx of thoſe thirty parts (that is, a 
{th part) of the whole Perimeter drawn by E. The 
Demonſtration is the {ame as in the Heptagon. There- 
ore the Chord Line'E 1, is the fide of a Pentagon 
lrawn jn the Circle by Ef © 

Cor.' 1. Therefore the ſide of a Pentagon may be 
found without the work'of cutting the Semidiameter 
in extream and mean Proportion. 

In the Cor. 2. As from the outward Circle to the inward, 
nidametthe Demonſtration hath proceeded hitherto; {ſo like- 
\ B, tiffwiſe it may proceed from the inward Circle to the out- 
AE,wifl ward. As from a Triangle given, may be found a 
muſt be Quadrat (or Square) and a Pentagon from a Square, 
AB, aMand a Hexagon from a Pentagon, and ſo of the reſt. 

Oo 6. Ml For to the ſide of a Pentagon given EI, the two 
rom MW Chords EH, HI are given. Wherefore if to the 
ame Call Semidiameter AE, be added a fifth part of the ſame 


XAagon t 


neter / 
umferen 
) equal 


fide of 


re Am Semidiameter (to wit) EB, and the Arch BD be 
rheRad deſcribed ; the two Chords E H, HI, will be equal 
A E to thoſe two Chords BC, CD, and equal each to 
ſcribe ii other, and the Chord BD, the ſide of a Hexagon in- 


ircleW icribed in the Circle by B, | 
Thang of 
Perimt! 


PROP. 


Em 
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P'S 0 P: AY 


Of the Proportion of crooked Lines, to crook 
ed Lines in the circumferences of Circle 
3s S a Circle is deſcribed from a Semidiamety 


with one Foot of a Pair of Compaſſes bein 
fixed, and the other Foot carried about; ſo alſo it my 


ib, I 
4s In 
-ximet 
erumet 


JUsS, 0 


Or in £ 
cro0 
Ring: 
rent ( 
inels, 


be underſtood to be deſcribed from a right Line giver : 


being bent uniformly, that is, fo as the Angles be1l 


ways equal ; from which certain flexion or bendingſiſſ 


if the Angles be conceived to be infinite in number, 


deſcribed a Circle. For a Circle in its nature, difſenſ 


nothing from a Polygon of an infinite number of fide 


And bending is a departing from ſtreightneſs accorif 


ding to ſome Angle, which is crookednels. 
2. And the crookedneſs of ſome to other ſome j 


greater orlefler; and therefore crookednelſs is quan 
tity, and belongs to the Subje& of Geometricians, ani 


chiefly to thoſe who write concerning the magnitude 
of a Circle,and the Inſcription of Polygons in a Circle 
although concerning this thing, nothing hath bee 
delivered to us from the Ancients. 


3. What Proportion an Angle in a circumference,to| 


an Angle, in a circumference in the ſame Circle hath, 
the ſame Proportion hath the crookedneſs of the 
greater Arch to the crookedneſs of the leſſer Arch 
For ſince crookedneſs is no other thing than a bowing 
(by an Angle in a circumference) from ftreightnels; lt 


muſt be that the greater 'Angle makes the preatet|þ 


crookedneſs. From whence it follows, that the crook 


edneſs of Arches in the ſame Circle, be to each otherſþ1 


like their Angles. 


4. In : 


Lib IB.ib, Il. ROSES. 


4. In divers Circles the crookedneſs of the greater 
rimeter, is leſs than the crookedneſs of the leſſer 
crimeter, in the Proportion of the Radius to the Ra- 

d CY00kWus, or of the gg to the Diameter reciprocal. 
CircleWor in great Circles, as in the great Circle of the Earth 
zcrookednels can be diſcerned in a long ſpace, but in 
diametgWRing it is every where diſcerned ; therefore in jndif- 
es beinWrent Circles, the leſſer Circles have the greater crook- 
(0 it myſneſs, for this very cauſe, becauſe the Diameter isle£- 
ic giverr ; which is manifeſt by the light of nature. 
les bealfh 5. (If the Proportion of an Arch in a circumference 
dendingMe the ſame to the Perimeter that the Radius is to the 
mber, jMadius) Any ſame Chord ſubtends a greater Portion of 
, JiffenſſWis own Perimeter, than of a greater Perimeter, ac- 
of ſideſording to the Proportion of the greater Perimeter to 
ls accorMe leſſer. . Es 
For the canſe wherefore the ſame right Line, ſub- 
{ome jſfends a greater part of the leſs Perimeter than of the 
is quanſPreater, is the only and eſſential greater crookedneſs 
ans, an({ſÞf the ſame Line, being bowed in the leſſer Peri- 
gnitudeMeter than when it is bowed in a greater Perimeter. . 
 Circk; {MW herefore if the crookednels of a leffer Arch to the 
th beerſCrookednels of a greater Arch in a Semicircle be as 8 
07, the Chord which ſubtends the eighth part of the 
ence,tofPreater Arch, will ſubtend the ſeventh part of the Se- 
le hath, Mni-Perimeter of the leſſer (1 ſay in a Semi-circle, be- 
of theſFauſe the crookedneſs of a Perimeter beyond a Semi- 
r Arch, Fircle proceeds a contrary way, and becauſe the Sub. 
bowingWenſes of the Arches, which together with themſelves 
eſs; It} a Semi. circle encreaſe ; but beyond a Semicircle they 
preaterſll decreaſe. ) 
crook 6. Alſo therefore an Angle in the circumference of 
1 others leſſer Perimeter ( becauſe the Subtenſes are equal ) 
ill be to an Angle in a greater Perimeter, as the 
4. InFgreater Perimeter to the leſſer. g PROP. - 
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oi oi a 


A mean Proportional between the Semidian 
ter of a Circle, and * parts of the ſane i 
equal to > parts of the fourth part of th 

Circle. | 


Eſcribe a Quadrut 

' ofaCircleDA 
and compleat the Qu 
drat ABCD; in tif 
ſide DC, take DT þ 
ing two fifth parts ( 
the fide DC, and t& 
tween DC and Dl 
let there be taken 
mean Proportional Dil 
fo that DC, DR, D 
may be continual Pr 

portionals; alſo deſcrit 
the Quadrantal Arches RS, TV; Then the Arch Ti 
is two fifth parts of the Arch CA. 

I faythe Arch TV, and the right Line DR at 
equal. —-- 
Let it be ſuppoſed that there is a right Line gire 
equal to the Arch AC, and from it deſcribe a Qu, 

drantal Arch (viz. with the right Line given bei 
Radius, deſcribe the fourth part of a Periphery ) thll. 
Line DC, CA, and the'Quadrantal Arch aboye Ci 
are continual Proportionals.' 

Let there be writ a part DC,CA, the Arch above CA— 


Andunder theſe DR, RS, the Arch above RS = 
Again under theſe DT.,TV, the Arch above T Th 
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Dal Df 
)R, DI 
aal Pr 
deſcrit 
\rch 
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Then the Antecedents to the Conſequents will be 
rough all the Orders or Ranks forward, as the Semi- 
iameter to the Arch of a Quadrant, and backward, as 
Arch of a Quadrant to the Semidiameter. 
Therefore as DC to RS, ſois RS to the Arch 


Whore T V ; therefore DC, RS, and the Arch a- 


ove T V -will be continual Proportionals. And be- 


Wiſe DC, CA, and the Arch above CA are like- 


iſe continual Proportionals, and have the firſt Ante. 


Wedent DC common; the Proportion of the Atch a- 


ove CA tothe Arch above T V, will be (by the 
$ of the 14. of Euclid) in Duplicate Proportion of 
A to RS; and for the ſame cauſe the Arch above 
& S, is a mean Proportional between the Arch above 


A, and the Arch above TV. . Now if DC 5e 


EEreater than RS, likewiſe RS will be greater «han 


he Arch above T V; and the Arch CA greater than 
he Archabove RS. Wherefore, when as DC, CA, 
nd the Arch above CA are continual Proportionals, 
he Arch above TV, and the Arch above RS, and th 

\rch above C A cannot be continual Proportionals, 


decauſe it is Demonſtrated to the contrary. Therefore 
WC is not greater than RS. 


. Again let R$. be ſuppoſed to be greater than DC; 


When the Arch above RS will be a mean Proportional 
detween the Arch above TI V, and the greater Arch a- 
boye CA. Therefore the inconvenience will returr. 


Wherefore the $eqpidiameter D C is equal to the 
irch RS; and by conſequence the Arch. TV, that is 
wo fifths of the Arch CA, and the right Line DR are 


Wequal,that is,a mean Proportional between the Semidi- 
ameter and two fifth parts of the ſame, is. equal to two 


«Mfiith parts of the fourth part of the circumference of 
5 Five Circle, Which was to be Demonſtrated. 


PROP. 
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PrkO?P VI 


' Et there be deſcribed a Quadrate ABCD, ani 
let it be cut in the middle both ways by EF 
'GH, alfo let it be cut by the Diagonals AC, Br 
( concurring in the Centre 1 ) four ways. 

Moreover, between D C and two fifth parts there 
of, let there be taken a mean Proportional DR, anc 
join AR, cutting EF in a, let it be produced unti 
it meet with the ſide BC being produced in þ. 

I fay that the right Line Bb is Quintuple to (4: 
five times as long as) the right Line E z, or the fift 
part of the Arch AC (or it may be thus rendred 
the right Line Bb is equal to the Quadrantal Arc 
AC.) 

Becauſe the. Triangles ADR, ABb are alike, anc 
the Arch of a Quadrant deſcribed from DR is equalſ 
to the ſide DC, or AB, likewiſe the Arch deſcribed 
from A B will be equal to the right Line Bb. There 
| fore whereas DR is two fifth parts of the Arch AC, 
and by conſequence Bb five of thofe fifths; Bb will 
be five times as long as the right Line E a, which is 
the half of the right Line DR, and the fifth part of 
the Arch AC, or the right Line Bb, Which was 
to be Demonſtrated. 

Therefore if in the fide BC, be taken a part B;, 
equal to E a, that part Bz being five times repeated 
will end in 6. 


AC onspenatous Expoſition. 


If two right Lines whatſoever have a mean Propor- 
tional between them, which is equal to the fide AB; 
it will be as the Arch AC to one of them, fo reci- 
gs | procall 


ib.tt 


 & and 
by EF 
.C,, BL 


rts there 
J R, anc 
ced unti 
1 b. 

e to (viz 
r the fiſt 
; rendred 
ital Arc 


like, anc 


\ Is equal}. 


deſcribec 

b, There: 

Arch AC, 
Bb will 
which 6 
h part of 
VU hich was 


part By, 
; repeated. 


p, 


in Propor- 
fide AB; 
, ſo rect- 
procall 


4 
"IF 
Km 
Prop: b. 
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 MIFEE 
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cally 1 
f the fa 
de AB 
A C, anc 
ropottic 
he half « 
\ C, ant 
he right 
herefo1 
or BD, 
And'as t! 
{Diagonal 


| From | 
part of th 
DR, be 
hole Lit 
is half thi 
that is, fo 


*He (; 

dy; 
the whole 
Draw 1 
cutting th 
becauſe LO 
nght Lim 
middle in 
lide B C, 
Then D} 
equal to t 
ted in the 


ocally the other of them will be to two fifth parts 
f the fame Arch AC: as in example, becauſe the 
Me AB is a mean Proportional between the Arch 
\ C, and two fifths of the ſame ; and the ſame a mean 
roportional between the Diagonal Line AC, and 
ke half of it DI. The right Angle under the Arch 
 C, and two fifth parts of the ſame, will be equal to 
he right Angle under BD, and the half of it DI. 
herefore as the Arch AC is to his Diagonal AC, 
br BD, ſo will the half Diagonal DI be to DR. 
And'as: the half of the Arch AC, to the half of the 
WDiagonal, ſo is the half Diagonal to DR. 


| CONSECT. 


| From hence appears the magnitude vf the eighth 
part bf the whole Perimeter. For if to the right Line 
DR, be added R z;, being a fourth part of DR, the 
hole Line D z, will be five of thoſe ten parts, that 
is half the Arch AC. For when as DR is two fifths, 
that is, four tenths, D z will be five tenths. 


P-EY 3, FL 


*He ſame Lines continuing, draw the right Line 

- DE. Ifay:DF isamean Proportional between 
the whole Arch AC and his half. 
Draw the right Line Rr parallel to the fide BC, 
cutting the Diagonal DB in 7, and DF in 4. Then 
becauſe DF cuts the ſide BC in the middle in F, the 
right Line Dd will cut the right Line Rr in the 
middle in 4. Let LN be drawn Parallel to the fame 
ide BC, cutting DF in. e, and the ſide DC in N. 
Then DN and NL will be equal, and either of theta 
equal to the Semidiagonal DI, and NL will be divi- 
Led in the middle in e, There- 
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Therefore becauſe by the Cotnpendious Expoſition, 
the precedent Prop. Dz, DN, DR, are continy 
Proportionals; If with the Radius D z be deſcrikx 
an Arch = , it will cut the right Line NL in e; lik 
wiſe if with the Radius DN be deſcribed an Arch 
a Circle NI it will cut the right Line Rr in d. 
Then deſcribe the Quadrantal. Arch N1O, whid 
{ as it is ſhewn ) will paſs through. d. Then becauk 
DR is the Radius of a Circle, whoſe fourth part 
the Perimeter is equal to the (ide DC; the right Lin 
D4d or DN will be the Radius of a Circle, whole 
fourth part of the Perimeter is equal to the right Lin 
DF. But the right Line DN is the Radius of i 7 
Circle, whole fourth part of the Perimeter is the Ard. .. 
it 'felf NIO. | 
Therefore the right Line DF, and the Arch NIC 
are equal. And the Arch NIO 1sa mean Proporti 
onal between the Arch AC: and his half, therefor 
alſo the right Line DF is a mean Proportional, 
which was to be Demonſtrated. ; 
Cor. If from a Point z be drawn a right Line 2 
parallel to the ſide BC, cutting the Diagonal DB ul 
c Dc will be equal to DF. For DC will be; 
mean Proportional between the double and fitnple'' 
Dz Likewiſe it is made appear: that D z is equa 
to half the Arch AC. | | 


ConStcrl 
The Arch AC, that is the right Line Bb, is 
mean Proportional between the fide'DC,: and tif 
Quintuple of ( viz. a Line five times as long -as ) til 
half fide BF. For ſeeing that two fifths of the fil 
DC, theright Line DR, and five of thoſe fifths of : 


4b.] 


ſition! 
)ntiny 
{crib \ 
e: lik 
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Ta 
, Whud 
becauls 
part o 
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imple 
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Whc Arch AC and DR; if to 
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le DC are continual Proportionals; If the Proporti” 
the continued, DR, D.C, and the mean Proporti- 
al between DC, and the Quintuple of the half ſide 
F will be continual Proportionals, Therefore a Qua- 
ate being made or drawn from the right Line Bb, 
equal to ten Quadrates drawn from the half ide 
F. From whence allo it follows that a Quadrantal 
ch being deſcribed from the Arch AC, being ex- 
nded in a right Line, is Quintuple to the halt ide 


F, 
Lt. 

The ſame Lines remaining; to the ſide AD let there 
2 added in a dire& Line D g, equal to the right 
ine Dz, that is equal to the Arch CL; moreover 
t the whole Line Ag in the middle in h,. then from 
e Centre þ; with the Radius þA, or b, 2, deſcribe 
eArch of a Circle AY, cutting the fide DC in Y. 
hen D Y will be a mean Proportional between the 
e DCand Dz. And a right Line YQ being 
rawn Parallel to the fide BC, cutting the Diagonal 
Bin Q, YQ will be the ſide of a Quadrant 
from Archimedes Demonſtration) equal to the SeQor 


CL, or an eighth part of the whole Circle detcri- 
difrom the Semidiameter DA. 


COoONSECT. 


ConsEtcrT: 11: 
From herice it follows, that the Arch AC 5s equal tothe 
empound of the ſide B GC and a Tangent of 30 Degrees. 
For becauſe D C is a mean Proportional between 
DR, and DC there 
taken a third Proportional, it will be equal to the 


w-- BC, together with the "Tangent of 39 Deg. 
F But 
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But the Diagram muſt be renewed (or drawn ane 
Therefore let A BCD be a Quadrate, and let it 
divided into four equal parts by the right Lines E-— 
GH; alſo let it be divided into four equal parts By 
the Diagonal Lines AC, BD, concurring in t S. 
Centre I. Alſo draw the Quadrantal Arches AC 
BD cutting EF and GH, in K and X. 

Produce the Lines BC, GH, and let there be 
ken the right Lines CL, HM, either of them being} / 
equal to half the ſide, and let BM be joined, The 
B M being taken as a Semidiameter, with it, fromth 
Centre B, deſcribe an Arch of a Circle, cutting B 
being produced in s. Then becauſe BL being fq 

' red, contains as much as nine Quadrates (or *quars 

| made from the half ſide, and LMHC one of the 
quadrates. Alſo the right Line BM, that is, B+ 
ing ſquared (to wit, a quadrate being drawn with for 
Lines, each of them being the length of Bz) thi 
Quadrate contains as much as ten Quadrates mad: 
from the half. ſide CH, and therefore Bs is equi 
to the Arch AC, or BD. 

Draw AK and produce it to the fide BC in Mi 
AP will be a Secant of 3o Deg. and BP a Tanget 
of 30 Deg. and AP the double of BP. To theſv 
BC add Ck equal to: BP, and the whole Line Bl 
will be compoſed of the ſide BC and a Tangent 
30 Deg. BP or Cz. 

It remains therefore to be Demonſtrated, that # atl 
+ meet in the ſame Point. | 

Let A 5 be joyned cutting DC 'in R; afſſy; 
with the Radius DR, deſcribe a Quadrantal Ard 
R r, cutting the Diagonal Line BD in T. 
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From the Centre T with the Radius T D, deſcribe 
Arch of a Circle cutting BC in S, and produce 
"x ſide AD in S; thenare DR, DT, TS 
vals, Rs BE FP any 
Then becauſe AB is a mean Proportional both be- 
een AP and EK, and between Bz and DR, like- 
le between the Diagonal BD and its half CI; it 
|| be as Bi (or the Arch AC) to BD, fo CI 
DR or ST. And likewife as BD to AP, fo rec- 
rocally EK to DR or ST. Wherefore if there 
taken in the ſide BC, a certain right Line equal to 
, ſuppoſe the right Line By, and from thence to 
fide AD bedrawn yt parallel to AP, it will be 
Bi to yrs ſo By to ST. Wherefore the right 
e yt will paſs by T,, and'y T will be equal.to 
» Which is abſurd, Then BS is equal to. FR, 


d Ss equalto AP. Therefore becauſe AP is c- 


al to DR, DK will be parallel to Ss, Then 
F 2 a5 


—— — a - 
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as Bk to Dk, fois BS to ST. Therefore Bi a 
B & are equals, which ,was propoſed, 


1b. | 


nd x; 
4 wl 
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CoNSECT. LV. 


From hence it follows, that the right Line HI | 
( which is the difference whereby two fifths of ti 
Arch AC exceeds the half ſide DH) is equal to Fil 
the verſed Line of 30 Degrees. 
For if in the ſide AB, there he taken AV 
to EK, and with the Radivs AV be deſcribed © 
Arch of a Circle, cutting AP in Y, the Arch \! = \ 
wall be equal to the half fide BF or B Y, and A Fo 
equalto AV; and:therefore BY will paſs to x, | ,- 


the fame BY will be a Tangent of 30 Degrees int. FX 

Circle, whoſe Semidiameter is AV or EK. Tit lferc 

proguce VK to the Diagonal AC in z, Vz 

be equal to ER. Wherefore a Perpendicular bei k 7 

dropt down from the Point S, it will paſs through he id 
all 


21b;] 
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nd x; and B x being produced to the ſide DCiin dc 
4 will be equal to Cz. But Sx is equal to'hal 
he ſide, and therefore -z. x equalto Kz. '' 
In the fide -GD, letthere be taken the right Line 
4 equal to D'R,.and let ab be drawn parallel to 
he ſide BC, cutting z x produced in b, and let V b 
x joyned. Then becauſe as' Bz is (that is BC more 
he langent Cz) to the Secant Bd, fois BS to 
R, that is to Sh; and as BQ:to the Tangent C4, 
oVz to Sx; if in Sx produced, be taken 2b equal 
o Sx, 2b will be a Tangent of 3o Degrees in the 
\rch deſcribed from; Y z. : 4 
Then joyn VV 6, it will be equal to the ſide. BC, and 
hecaule Zb 1s'a-, I angent of 39 Degrees in the Circle, 
hoſe Radius is Vz, and Cd a Tangent of 30 De- 
orees in the Circle, whole Radius is AB; Bd and 


iV b will be parallels;and joyn V b equal to the fide BC, 


and BC more C 4 will be equal to the right Line Bs. 
Then becauſe it is as BC more Cd (that is Bi) to 


$B4d, lo Vz to DR; and as the ſame Bz to Vb, ſo. 


b to DR, and Sb will be equal ro DR. For theſe 


wo Analogies can no way be conſtituted in any other 


Point of the right Line S x. 


Then the equals DH being taken from DR, and 
zb from Sb, there remains HR, Sx, both equals; 


Wut 5 is equal to FK. Wherefore HR, FK, are 


quals, | 
Cor, Joyn Rr it will pals by x. 
Alſo from hence it follows (V z being produced to 
DC in e) that the right Line Re is double to the 


Wiſfcrence between GB the half ſide, and the greater 


degment AB divided in extream and mean proportion. 
or ( by the firſt Cor. of this Prop. ) the fourth part of 


Wic ſide AB or DC, is equal to the right Line FK, 


Ft 3 together 
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together with the difference between the half ſide, and 
the greater Segment of the ſide. Wherefore half th 
fide, that is,. a e, is equal to the double of F K, an 
to the double of the difference between the greate 
Segment of the ſide and the half fide. But a R is doub 
to FK, wherefore Re is double to the difference he 
tween the rue Segment of the ſide and the half fide 


PRrRoOP?r. VIII. 
[A Sins deſcribe a Quadrate ABC D, alſo deſcribe 


let Pate be added Ck equal 0a Tangent of 30De- 
grees, and let the Hioht | Line Ak bedrawn, more. 
over in the ide A B, let there be taken As equal to 


wy, 


adrantal Arch BD; and to the fide BC, 


Lib 
the ri 
Segm 
Prop 


cuttil 
It 


<tr Ce 2 Bos let WD <a. 34 Bc 4 [2 
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de, au the right Line Ac, being made equal to the greater 

half th, Wy Ocgment of the ſide AB (divided in extream and mean 

K, and Proportion ). Then draw 4b parallel to the fide BC, 
cutting Ak in 6. 


Lo I fay the right Line ab, is the ſubtenſe of two fifth 
cou parts of the, Quadrantal Arch k ms, deſcribed with the 


Semidiameter Bk, and thoſe two fifths equal to the 
fide A B. 

For becauſe A a is the greater Segment of the ſide 
| BC, being divided in extream and mean Proportion, 
EF it isalſo the fide of a Decagon in a Circle, whoſe Se- 
leſcrib midiameter is AB (by the 4 Prop. of the 14. Elem. 
e BOY of Euclid ) and ſubtends the tenth part of the whole 

30 Dc-Wf Perimeter, that is, a fifth part of the half Perimeter, 
| MOre-W thatis, two fifth parts of the Arch BD, 
quality Therefore fince it hath been ſhewn, that the right 
, i [Þ Line Bh is equalto the Arch BD, itwill be, as AB 
| Wto An, fo Bk (thatis, the Arch BD) to ab, 
 ÞÞ Wherefore ab is the greater Segment of the right 
| F Line Bk divided in extream and mean Proportion. 
Apply to the Arch km, the right Line kp, equal to 
4b; Then the Arch k p will be two fifths of the Qua- 
| drantal Arch k m, which is the firſt. But the Arch 
km ( by the 4 Corol. of Prop.7 ) is equal to five half 
ſides of a Quadrate from AB. Wherefore the Arch 
k p is equal tothe ſide A B, which remained to be 
Demonſtrated. 


alf fide 


CONSECT. &. 


If to the ſide B C there be added a right Line C1 
equal to A a, and from the Centre B, with the Inter- 
val BI be deſcribed a Quadrantal Arch / », alſo joyn 
Bp being produced to /7, in o: The Chord Line !s 

F 4 being 


the 
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being drawn, it will be equal to the Arch & p, or th 
fide AB, For (by the 5 Prop. of the 13 Elem. ) th 
fide BC will be the greater Segment of the who 
Bl. Wherefore the fide BC ſubtends two fifthsd 
the whole Arch [z. Therefore ſince the Angle & By 
is two fifths of the Angle kB m, likewiſe / o will 
two fifths of the Arch 17, Wherefore the right Line 
Fo which ſubtends the Arch lo, is equal to the ſi 
- BC,” and the fanie equal to the Arch k'p. 


Constcr. II. 


- From hence it is manifeſt that both-the Quadratei 
ſelf ABCD, and all the right Lines from the Ce 
tre A to the ſide .BC-(if. the-work, þ« produced) 
are cut from! aþ (if the work be'p 


Le" Re 


F6 FG 
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am and mean Proportion. For the Quadrate 
BCD is divided in the ſame Proportion whereby 
efide AB isin a; likewiſe from the ſame 2b are 
vided all the right Lines drawn from-A to BC 
hen the work is produced) in the ſame Proporti- 
whereby A B was divided in 4. Wherefore ( by 
e2 Prop. of the, 14 Elem.) they are divided in ex- 
cam and mean Proportion.” I, 
Cor. From hence a manifeſt and. brief method ap- 
-ars of finding Proportional Segments of right Lines 
f what kind foever. As for example, if the greater 
-oment of a Secant of 30 Degrees be ſought. Draw 
eLine AK, and let it be produced to the fide BC 
G, which is the Secant of 3o Degrees; it will cut 
erightLine ab in 4, and Ad is the greater Seg- 
ent, and the reſidue is the lefſer Segment. Or elle 
e Seton of a Tangent of 30 Degrees being ſought, 
hich as aforeſaid is half the Secant, and the fide of 
Cube inſcribed in a Circle, whoſe Diameter is AB. 
Take the half of Ad, that is ad, it will be the 
reater Segment, and the remaining part of the Tan- 
ent will be the lefſer Segment. Likewiſe, if AF 
e to be cut according to the ſame Proportion, draw 
F it will cut 4b in e, and Ae will be the great- 


w rSegment, and eF the leſſer Segment; and the half 


f Ae the greater Segment of the half of AF. 
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To cut an Angle given, to any. Proporti ic Arcl 
" cio For t 


| BS the Angle given be BAC, and let the By; 

a portion given be as AB to AD. Let tiWhords 
Arch ADE bedeſcribed, and cut the Arch BC hords 
the middle in F. Wherefore AF being drawn, F. arc 
will alſo cut DE in the middle (ſuppoſe) in (Mr as t 
Then the Chords BF, DG being drawn, . they wiliſh1,, fo 
be between themſelves as the right Lines AB, AD, Which | 


> ES FO RD LIN If the 


n the A 


B to 


Apply the two Chords DG, GE, to the Arch bicut i 
in I and R, fo that the Chords BI, 1K may be g hick 
to the Chords DG, GE, and either to other; alſo dra 
the Lines Al, AK, of which AK cuts the Arch Dl 
in L, and Al cuts the ſame Arch in M. 


b,l 


porty 


the Þy 
Let g 
 BCj 
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) in 6 
they i 
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I fay the whole Arch BC »-ng thus divided in K, 
at #6 Arch BG (or the Angle given BAG) isto 
\e Arch BK (or to the Angle BAK ) as the right 
ne AB to AD. | 
For the Chord BR is to the Chord DI, as AB 
> AD. Alſoas the two Chords BI, IK, to the two 
hords BM, ML, fois AB to AD. But the two 
hords BI, IK areby conftruftion equal to the two 
hords D G, GE. Wherfore the two Chords DG, 
E are to the two Chords D M, DL, as AB to AD. 
t as two Chords DG, GE, to two Chords D M, 
L, fo is the whole Arch DE, to the Arch DL; 
Vhich 1 thus make appear. 
If the Arches BI and IK becut in the middle in 4, 
nd b, likewiſe the Arches DM, ML being cut in the 
idle in c and d; and the Chords of the Biſegments 
n the Arch BK being drawn; likewiſe the Chords of 
he Biſegments in the Arch DL; alſo theſe will be as 
B to AD, and they will always be ſo, if the Biſeg- 
nents of the Biſegments proceed infinitely. Alſo the 
me is true in the BiſeQions of the Arches KC and 
E. But the Chords of the Biſegments infinite in num- 
der are equal to the Arch it ſelf. For if all the Chords 
rere leſs than all their Arches, there might yet a Bi- 
ection proceed ; which is contrary to the ſuppoſition. 
Therefore the Arch DE is to the Arch DL, as the 
\rch BC tothe Arch BK, as the given Line AB, 
0the given Line AD, and ſo alſo the given Angle 
dACto BARK. Therefore the Angle given BAC 
Scutin KR, inthe Proportion given of AB to AD. 
hich was to be done. 
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He Tangent of an Arch of 22 Degrees and Ls 
qual to the exceſs whereby the Diagonal of 
vadrate exceeds the ſide of the {ame. 

'Let ABCD bea Quadrate, and in it a Onadrn 
tal Arch Inſcribed B DOR the Dial I 
N. Then AN is equal to the fide AB. I lay. NC 
is equal to the Tangent of an Arch of 22 Deg. ©, 


"ns 


a 


Prop: 0.11. I2. } ' Is £ql 
_— E "ts —_— | to be 


Deſcribe the Quadrantal Arch AC, cutting tl c. \ 
Diagonal DB in M: Alſo draw MN, it will be 2 &'x 
rallel to the ſide BC, and MN being produced vW t, 
both the ſiJes AB, DC, in L and O. Then DO wil lives 
be equal to the vine of an Arch of 45 Degrees, or t 

tht 


Lib,] IE OSS: T5 

he half Diagonal DI. Let the Quadrate AB CD, 

e cut by the right Lines EF, GH, interſeQing at 1, 

zur ways. Then is DO a mean Proportional be- 

E cen the whole fide DC and his half D H. Where. 

S itt tioreas DC to DO, ſo is DO to DH, and like- 
[iſe the difference CO to the difference OH. 


Dc, DO, OH continual Proportionals; CO is in 
power double to OH; thereforeallo HO, OC, NC 
are continual Proportionals, becauſe N c is double in 
power to CO, | | 
{ Draw the Chord DN, then the Angle ODN will be 
lan Angle of 22 Deg. 4. Alfo the Chord DN cuts the 
right Line GH in R, and HR will be equal to HO. 
| Likewiſe becauſe R H, NO, NC are continual Pro- 
[portionals in the Proportion of the ſide DC to DO, 
[the Chord DN being procuced to the ſide BC in P, 
{will cut the part CP equal to the right Line NC, 
| being equal to the exceſs of the Diagonal above the 
de, Wherefore a Tangent of an Arch of 22 Deg, 3, 
is equal to the exceſs of the Diagonal, &c. which was 
| to be Demonſtrated. 
Cor, From hence it follows, that the right Line BP 
T is equal to the double of C O. For if from the Centre 
ing 1 C, with the Interval CD an Arch be drawn, cutting 
bel CA in a, aN will be double to IN, and Aa equal 
ced 0 t N C,. therefore when-as aC, and BC be equal, 
0 Wl likewiſe « N, that is, the double of CO will be equal 


e to BP, PROP. 
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Tangent of an Arch of 30 Degrees, tope 
with a Tangent of an Ah of # De ty 

equal to the ſide of a Quadrate BC. $5 
Divide the Arch MC in the middle in b. Tha 
either of the Arches Cb, 6 M will be an Arch of 1 
Deg. 3, and Db willpaſsby N Alfo MK isathit 
part, that is, two ſixths of the Arch CM. Thenwha 
as MK isa thirdpartof MC, and Mb an half, th 

Arch MK will be double tothe Arch K 6. : 


elfths 
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VF | etrict 
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| Prop: |10. n. 12. | b, Poa 
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dA 
Then the Angle BDK is af ie Anole Bet 
ng ixth part of the Angl: 
CDM, that is, a twelfth part of the right "63g ey n 
lou 


Produce Db to the ſide BC in P. 
| Then becaufe the Angle AKD is two thirds, that 
is eight twelfths of one right Angle, and the Angle 
KDP one twelfth ; If AK be produced until it mect 
D { being produced, which will happen in P. For 
where- 


he do 
BP 1s 
eſtly 
f G 


'Whereſoever it cuts in D b being produced, it will 
ke with it an Angle equal to ſeven twelfths of a 
oht Angle, becauſe the Angle KAB is equal to 
zoht twelfths,and the Angle I.DP to one twelfth ; for 
e remaining Angle K PD will be ſeven twelfths of 
e right Angle;for when the Angle CPD is nine,and 
e Angle which the T angent of 30 Deg. makes with 
is Secant is eight, the remaining Angle will be a Com- 
lement to two right Angles, that is, to the three 
neles BPA, APD, CPD. Therefore when as 
eAngle CPD is nine, and the Angle D AK eight 
elfths, the other Angle APD will be ſeven, and 


Ogethe 
25 at 


, Tha 
1 of 21 
a third 
n whe 
alf, the 


elfths of one right Angle, that is equal to two right 
Ingles, that is to the three Angles of the Triangle 
\PD. Wherefore the Tangent of 39 Deg. &c. which 

as to be Demonſtrated. 


© ANIMADVERS. 
This Prop. hath long ſince been confuted by Tables of 


nes, Secants and Tangents, calculated from ſeveral Ge- 
etricians by Dr. Wallis. 
| Whether Mr Hobbs or he ts to be credited, left to 
e Readers conſideration. 
From hence it follows that BM, MN, NC, CP, 
S, are cqual between themſelves. For whereas every 
ne of them is double to the right Line HO or IQ, 
hey will be equal among themſclyes. Beſide BP is 
louble to GS, for it is manifeſt from this that AB is 
he double of A G. From whence it appears again that 
dP isa Tangent of 30 Deg. for AS, which is mani- 
7 moo to the Tangent of '30 Deg. is the double 


\nle 


Co 


that 
\ngle 
meet 


For 
PROP. 


- -" 2. = p 
hee" bn Shes, es 
_ . — —_ 


IEC 4 5 OR Re Tp Cre 


| the three Angles together will be twenty four 
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Prey: y Eucls 

PR OP, ALKk t is t00 

. : I him t 

A right Line which cuts the Baſe AK of of 2" 


| | | i 8 . Wriple t 
Equilateral Triangle from any Veri@.jfv, 


Point in the middle, is Seſquialter of tiſſo be <q 
Tangent of an Arch of 3o Degrees. 


| Ip there be taken in AB, a Tangent of an Ari 
of 3o Deg. AT. Joyn DT cutting AKin) 
and the right Line EK in X, and draw AX. The 
the Triangle ATX will be Equilateral, and bothth 
Angles AVD, and KVD are right Angles; lik 
wile the ſides AX, XD will be equal. And TX x 
the double of VX. Wherefore D Vis the Triple d 
VX, that is, Seſquialter (wiz. once and an half) « 
DX, that is, a Tangent of 3o Deg. which was to i 
Demonſtrated, The ſame Propoſition is Demonſtrate 


ib.0Þ.ib.1l. ROSES: 59 


y Euclid in his 18 Prop. of the 14 Elem. but becauſe 
tis too long to rehearſe in this place, let it be read 
1y him that doubts of the truth of it. os 
9orol. Therefore the right Line DV or EK, is 
riple the difference between the ſide D C and the 


i lf Diagonal DI or DO; for CO is manifeſted 


alf) l 


1s tot 
nſtratel 


\F, the pPOWEer 
jnereof, is to 


Wo be equal to half the Tangent A T1. 


The difference between the greater and leſſer 
Segment of the right Line divided m ex- 
weam and mean Proportion, is double the 
difference between the ſame right Line,and 
a right Line whoſe power us to it, as 5 to 4, 
Et the given. © | © _ 
right Line 

& AB,to which 

t there be ph, 

t right Angl&* 

7, half of + = 

he given Line 

\B, then draw 


he power. of 

te given Line, 

5 5 to 4, and 

d the power of 

Jy » AS F tO 1, 
Note, That 

he word power 
il be often 
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uſed, therefore by the power of 4 Line, you are tow 

derſtand a Quadrate or Square made from the Lin 

mentioned, each ſide whereof is equal to the mentiq, 
ed Line, as if it had been ſaid, a Quadrate or Squar the Ye 
drawn from AF (that is, a Quadrate, each of its ſid; in 0x! 
being equal to AF) is to the Quadrate drawn fra 0 
the given Line AB, as to 4, and to the Quadra er 9e 
drawn from BF, as to 1. | BY J 

With the Interval AF, deſcribe an Arch of aC | 
cle, cutting AB being produced in z. Then tj 774507 
Square from the right Line A z, is to the Square mak rc... 
from the given Line AB, as 5 to 4, and to the Squar } and 
| from BF, as5 to 1. \ GH. 
I fay the difference between the greater and th... , (- 
leſſer Segment of the given Line A B, divided in aff... 
tream and mean Proportion, is the double of Bz. WF... 
Divide AB in the middle in G; then A G beingÞ, 1.4. 
taken away from the whole Line A =, the remain. rf 
part Gz is the greater Segment of the given Line 4M, a x 
divided in extream and mean Proportion, ( by thnſ., _. 

I Prop. of the 13 Elem. of Euclid). From the Pont c1. x 
A in the Line AB take Aa equalto Gz; then, 
cauſe both AG, GB, and Aa, Gz areequal, Gi, c... 
B z, are likewiſe equal; and becauſe A 4 is the greafiſÞ, a, 
er Segment, the leſſer Segment will be aB. ich is a; 
Therefore is G z the greater Segment, being grei 30 De; 
er than 4B the leſſer Segment; The two right Line wiſe ] 
Bz, Ga areequal between themſelves, that is, tit angent 
double of Bz. SF. anc 
Therefore the difference between the greater We - ., 
lefler Segment is double, &c. Which was to be Uh; a þ 
monſtrated. | | dy the | 


and N, 
Tight 


Px 0! 


to un ; | 
- Lin PL oO 2: TY; 
Sam the Secant of an Arch of 30 Degrees be cut 


2 A in extream and mean Proportion, the great- 
li 


adraff er Segment will be equal to the Semidiago- 
[of a Quadrate made from the Semidia- 

f aCh ” f FO | j 

LE 


© mat Eſcribe a Quadrate from AB (to wit) ABCD, 
Squat ; and divide it into 4 parts by the right Lines 
, GH, allo divide it into 4 parts by the Diagonal 
es AC, BD, all concurring in the Centre of the 
jadrate at I; let there be deſcribed two Quadran- 
\ 4. W-rches AC, BD, cutting the Diagonals in M and 
; bendd the right _—_— =, 
mane EF in K, | 
Os ab WAR and Fo 

by . duce it to | 9 
e Polls ECT 
hen Wl Then AP is | 5 


il, OS. Secant of ooo -- 47 


e SIO Arch BK, 
a ch is anArch 
BE $30 Degrees; 
Liſe BP is 
15, OE ngent of 30 
g. and the 
" { of the Se- 
be iS: Ap. 
dy the Points 
and N, draw 
Tight Line 


ind the 
| Inq 


J &. 


TY 
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LO equal and parallel to the fide B C * WherelWeFor it 1 


AL, or DO is equal to the Semidiagonal Al, 


Il ſay AL is the greater Segment of the Secant re v L 


divided in extream and mean Proportion, 


as ) the right Line y x. 


With the 
terval AP 
{cribe an 4 
of a Circle} 
cutting Aby 
duced in y, 

From | 
Point y « 
y x paralle 
the {ide BC, 
equal to | 
the Secant | 
that is, «© 
to the Tang 
B P. Then] 
being drayn 
in power 
tuple to (orl 
times as ml 


With the Interval A x deſcribe an Arch of aC 
cle x a, cutting AB produced in #. Wherefore 
Elem. 13 Prop. 1) y x (that is BP) being take 
way from the whole Line A x, the remaining patt! 
be the greater Segment of the right Line AP 
Az) being divided in extream and mean Propott 
Likewiſe yx or BP being taken from A u, the 
maining part AL will be equal to the Semidiag 
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/ herelM For it is manifeſt by Prop. 10, that the right Line 
Al. WP is double to the right Line CO or BL. There- 
ecantMre vL is equal to yx or BP, and the remaining 
tt AL the greater Segment of the Secant AP, or 
eright Line A y divided in extream and mean Pro- 
tion, Which was to be Demonſtrated. 

Crol. From hence it follows, that the half Diago- 
| Al is the greater Segment of half the Secant A P, 
at is, of a Tangent of 3o Deg. that is, of a ſide 


th thel 
AP( 
an 4 
arcle} 


S AV. Cube inſcribed in a Circle, whoſe Diameter 
Bas 
rom | 
aralle P R OP. XV. 
ie BC, ; 9 
zo i}! Digreſſzon concerning the Diſcord between 
cant'Y the Computation of Lines, of Super ficees, 
| ll . . 
e Tag 41d of Numbers in the Demonſtrations of 
Than Geometricians. 
Cray | 
wer Wir Y the 5 Definition of the 5 Elem. of Euclid, Mag- 
to (01 WD) nitudes are ſaid to have Reaſon or Proportion to 
as Wie another, which being multiplyed may exceed one 
nother, Is 
1 of 20 From which Definition it is manifeſt, that Lines, . 
reforeW.rerficies , and dolids can have no Proportion among 
g takiWhemſelyes. For being multiplyed together in them- 
8 Paſl'Wlves, they can never mutually exceed. 
Af Ii notwithſtanding for a Line, there be uſed a ſmall 
roporUicht Angle, there may truly ſometimes a Proportion 
us, the found between a Superficies and that right Angle, 
nidiagt nough it be very (mall; to wit, when two Quadrates 


ſe to each other as a Quadrate Number to a Qua- 
Irar 
QOrate 
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drate Number. And one is the meaſure of the othe, 
becauſe they may be compared. 

But the Quadrates which are between themlely 
as Quadrate Numbers, are much fewer than theþ 
which are not as Quadrate Numbers, although bat 
are innumerable. 

'Therefore the DoQrine concerning the Quantity 
Lines, is a' Science {ubſiſtent by it felf, and diſtin 
from the Science of Superficies, and this diſtin& fron 
the Science of Solids. 

Moreover becauſe all menſuration begins from; 
Point, and a Point cannot be conſidered as Figuratin, 
how can a Point in a Quadrate Angle any otheryik 
be conſidered, than as a quantum common to the Qu 
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drate and fide of it? For to conſider it as FiguratirWand wi 
and not Figurative, is abſurd. | Arithm 

Beſides how can a Point, which is in the Centre«Wthat th 
a Circle, be accompted for nothing, when as it isdiſber are 
viſible ? For in how many parts ſoever any SeQor is} Allc 
vided, in ſo many parts likewiſe is the Centre divided Wiceing 

Perhaps ſome may fay, without the known quant-Walthou; 


ty of Figures, very few of Theorems hereafter coi 


cerning the Proportions 'of Lines are Demonſtrabk, 
beſides Mechanick menſuration. But they err, Firk 
becauſe the Proportions of Lines between themlelvs, 


are c0 
le& th 
from t 
ſion of 


and the Conſtruftion of Figures, and all their affe@t 
ons of motion are delivered by Exclid, without tht 
known quantity of a Quadrate, or of any other Ft 
Sure, or the Proportion of Figure to Figure. Neithet 
hath any one attempted to Demonſtrate the lengti 
of a Line, by the magnitude of a Quadrate before 
Archimedes; neither after him ( that I know) be 
ſides Eutocize, before Copernicus, truly neither hath 
Demonſtrated accurately. 
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Neither do I ſay theſe things, becauſe I would ad- 
it Mechanick Operations for lawful Demonſtrations. 
But in every Geometrical Queſtion, I think it much 
more prudence before Mechanically meaſuring the 
magnitude ſought, as much as may be done with truth 
to attempt the neareſt way, and afterwards enquire 
into the cauſe of that nearneſs, which being found 
out will dete& the truth or falſhood; than raſhly be- 
lieving of incertain reaſoning, or the reckoning of 
thoſe, or the authority of others, who pronounce un- 
known things, eſpecially not only where the certain- 
ty of one, but of many Theorems are deſtroyed. A 
diligent Meaſurer declares more credible things by 
meaſuring, than he that reaſons from falſe Principles, 
and will defervingly ſcorn the Algebraiſts, that is, the 
Arithmeticians diſputing againſt meaſure, and ſaying, 
that the {ſide of a Quadrate, and the root of a Num- 
ber are the ſame, 

Alſo no man will think thoſe ſtudious of truth, who 
ſeeing a Concluſion contrary to their own knowledge, 
although ſupported with very probable Arguments, 
are content to relift the ſole Demonſtration, and neg- 
le& the verity of the thing (which ſometimes proceeds 
from the debility of their own wit, or from the omil- 
ſion of ſome Propoſition, which the Demonſtrator ſup- 
poſed to be well known to Geometricians, eſpecially 
the chiefeſt of them) for theſe kind of men are not 
feeking the truth but vi&ory. 

What I have ſaid concerning the incongruity of 
Lines and Superficies, will appear clearly in the fol- 
lowing Problem, being propoſed to Algebraiſis. 
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| Wd there 
P R O P», X V [. herefore 
7 | "I fitthly 
Eſcribe the Quadrate ABCD, and divide jWK. 4 4: 
(both) with the right Lines EF, GH, af Then | 
with the Diagonals AC, 5D, interſeQing i in 1 foſoree- 
Ways. ' Whet 
In FC being produced, take FE equal to the hal} Then 
of ors 2nd yu MK, then with the Radius MF! Mb, 
deſcribe an Arch Fl K; t 
It will cut in 4, (vill be 
_ '-that MF, M4 {cing 0! 
, equal. And MK cuiſ$ But 
«the right Line £4 ſſſgrcater 
'. ay and the Diagonl]ſÞroport 
"I D-in b. Alſo MAJ Thet 
will paſs by . H.--+ M a 3: 
Draw Ef Pariſgrca tc! 
ſel to I D cuttingſÞ" Fro! 
| + MK in f. Moreoſſiie et 
_ - with the Radii MEÞpave (I 
M 1, deſcribe thſWath D 
the. Arches Ee, Ie cutting MK in «& and c. both t 
It is manifeſt from this Conftrudion ; Firſt, thit this D 
Ma, aH, HK, are equals between themſelves, hat t] 
Secondly ( decauſe MI is double to ME ) Mijjjany me 
is double to M f. lels 01 
Thirdly ( becauſe ME is the double of Ea)M Lines: 
is the double of fa; and ( becauſe M1 is doublet angles 
I'H) Hb 1s double to b as, and then it will be x whole 
Ha to Hb, ſo Ma, to MF, as 3 to 2, or g to6. tude « 
Fourthly, It is manifeſt, that as well Kd as ba! 1s cal 
tO ac, as 3 tO 1, and to He as 3 to 2, and fo like 
wiſe fe will be to ae (towit) as 3 to2, org tod, 
| and 


WL KOSES 8 


4 therefore Cd being joyned is parallel to ID 
herefore 4 H, Hb are equal. 

Fiſthly, |t is manifeſt, that Mf, f6 are equal, and 
K, 44, are equal 
Then M 4 is tour times two, whereof MK is thrice 
nree. 

Wherefore MK is to Md or MF, as9 to8. 
Then becauſe MK is Quintuple in power to FK 
r Mb, if FR be taken away from the right Line 
K; the remaining part 6K (by Elem. 13 Prop. 1) 
ill be the greater Segment of MK, or bd of Md 
eing divided in extream and mean Proportion. 

But bK is equal 10 da. Wherefore da is the 
reater Segment of Mad divided in extream and mean 
Proportion. | 

Then whereas MK is 9, whereof M4 is 8, and 
Ma 3, 44 will be 5. And 1ſo the whole M4, his 
greater Segment da, his leſſer Segment M a, will be 
n Proportion of the Numbers 8, 5 and 3; which at 
the erd of the Second Propoſition of this Book, [I 
aye ſhewed to be falſe; and it is againſt Exc/id who 
ath Demonſtrated, that if the whole Line be rational, 
both the Segments of that Line be irrational; unleſs 
this Demonſtration be confuted,, there is no reaſon 
that the arguing from the powers of Lines be heard 
any more. No Line drawn obliquely between paral- 
els ought to be referred to the Proportion of pure - 
Lines; becauſe they may be conſidered either as Tri- 
angles, or as ſmall oblique Angled Parallelograms 
whoſe Longitude is not determined. For the Longi- 
tude of a Figure is-nothing ſurely beſides that which 
ls called Altitude. 
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Pro? XVII ddl 
Joyn 
The fide of an Tcoſabedron is equal to the tli"v 


| {2 63h In the 
part of the greatest Semicircle mm its omſfoyn c| 


Ophear. e will 
be a th 
Eſcribe the Quadrate ABCD and divide it uſſff; of the 
the middle by the right Line EF parallel tot In tt 
fides AB, DC, alſo deſcribe a Quadrant A B D whol]Wk =, K 
Arch will cut the right Line EF in K. Joyn Al cy 
en t] 
Baſe © 
middle. 
Of t 
WDegre 
equal ti 
will be 
By t 
Centre 
Anc 
is to 
will be 
Diame 
on of 
Freate 
tream 
of the 
| Mot aÞ, 
being produced to BC in P. Then is BP a Tanget Fentay 
of 30 Degrees, to which add P4 equal to the fidſſÞcaned 
BC, the whole Line Bb will be compounded of theÞ{#hed! 
fide, and a Tangent of 30 Deg. Likewiſe draw tit 
” | Diagonid 
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Jiagonal AC, which the right Line EF will cut in the 
niddie 1N 2. . 

Joyn DK, and AKD will be an Equilateral Tri- 
;ngle. 

7 the fide AD take Ac a third part of it, and 
oyn cK, and produce it to the fide Bc in e; and 
e will be a third part of FP, and therefore B e will 
be a third part of the whole Line B b ( by Conſe&. 
z of the 7 of this. ) | 

In the right Lines K A, KD, let there be taken 
Ka, KE either of them equal to a fourth part of the 
Diagonal A C, or the halt of A z, and joyn « EC. 
Then the Triangle K «© will be Equilateral ; and its 
Baſe « © will be cut by the right Line KE in the 
middle, and at right Angles. 

Of the right Line BP, which is a Tangent of 30 


EDegrees, and of two right Lines, whereof either is 


4 


angent 
1e ſid 
of tht 
aw tit 
agond 


equal to « ©, make the Triangle «Cy; and ©y, « C, 
will be equal. 

By the three Points «, 6,7, deſcribe a Circle, whoſe 
Centre is G, and Semidiameter G &< or G ©. 


And becauſe EF or AB the Diameter of a Sphere 
is to BP, that is, to « y in power, as 3 to1, «Y 


will be the ſide of a Cube inſcribed in a Sphere, whoſe 
Diameter is.E F. And becauſe ( by the 14 Propoſiti- 
on of this) the fourth part of the Diagonal, is the 
greater Segment of the {ide of a Cube, divided in ex- 
tream and mean Proportion; it will be ( by the 8 Prop. 
of the 13. Elem.) that the right Line « © is the ſide 


of a Pentagon in the Circle ' « & y;, and that ſide of a 


Pentagon one of the twelve Seats or Points of a Dode- 
ahedron inſcribed in the ſame Sphere with the Ico- 
lahedron, 


Compleat the Pentagon «Cy #5, 


Draw 


wn eo ad et Ges ens _ 


euros grcocurT ue. oor a" ry es a "> "8 


Cn 4ns 


_ Sphere. 


Defcribe a loof off with the Radius LH, being « 
qual to Bf, the Circle HL, in which the ſide of x 
Equilateral Pentagon is HL. Then HL will be the 
fide of an Icofahedron in the ſame Sphere, by the 16 


Prop, of the 13 Elem. 


Then (by the 5 Prop. of the 14 Elem. of Claviul 
Edition) the right Line HL. is the fide of an Equilz 
teral Triangle inſcribed in the ſame Circle. Inſcribei 
the Circle «Cy, the Eqrilateral Triangle « (1 
Then =a& will be the fide of an Icoſahedron in th 


Sphere whoſe Diameter is E F. 


lt 
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Draw the right Line AF cutting the Arch AKC 
in f; andthe power of Bf will be (as is well knom 

to Geometrictans ) a fifth part of the power of the 
.A B, or Quintuple in power to the Diameter of th 


lid Ic 
pounc 
Triar 
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It is to be ſhewn that the right Line = C is equal 
to a third part of the Semicircle whoſe Semidiameter 
is BF, that is to the Arch BR, which is a third 
part of a Quadrant of a Circle deſcribed from AB 
25 8 Semidiameter. 

With the Semidiameter Be, deſcribe an Arch ef, 
in which take e9 equal to the Arch y C. Then draw 
B 9 it will betequal to = C, that is, to the ſide 
of an Icolahedron in a Sphere,whole Diameter is EF. 
Then with the Radius B9, deſcribe an Arch of a Cir- 
cle cutting BP, it will give a fide of an Icoſahedron, 
which ſide if it be the ſame B e, will be a third part 
of the right Line B 6, that is, a third part of the Arch 
AC, or the Semicircle above the Diameter EF. As 
is manifeſted by Conle&. 3 of Prop. 7. 

Likewiſe a reaſon is to be given wherefore 2 C or 
BY ought to be equal to the third part of the Arch 
AC, that is, to the Arch CR. Which very reaſon 
may be more eaſily rendred by looking upon the So- 
lid Icoſahedron it ſelf. But becauſe it cannot be ex- 
pounded in a plain, the neareſt way is to deſcribe four 
Triangles, whereof twenty make the Superficies of 
an Icolahedron, and in that Poſition wherein Clavins 
| diſpoſed them, at the end of the 16 Prop. of the 13 
| Elem. then thoſe Triangles are DMN, MNO, NOU, 
QOR. 

In this Figure let the Pole of the Sphear be D, 
then the Points D, M, N, ©, Q, K, will be in the 
Concave Superficies of the Sphear; and therefore the 
right Lines MN, NO, OQ, will not be in the 


AVIS 
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ribeinſ ſame Plain with the Points D and R, which are in 
« (1 the Plain ſtreight by the Diameter of the Sphear. 
in the Wherefore the ſide of an Icoſahedron proceeds 


trom the Pole D to the Pole R, by five equal right 
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Lines, to wit, from D to M, from MtoN. f 
N to O, from O to Q, fromQ to R. And fir 


iþ, IL 
2 of tl 
e mot1 


the motion from D to M, it is moved forward to W '%'© 
wards R. Again from M to N, it is not moved forward rward, 
towards R. Thirdly from N to ©, it is moved for. 4 2), 
ward, as much as. from D to M. Fourthly from 9 eo 

e CND! 


toQ it is not moved ſorward towards R. Fifthly 
from Q it is moved forward to the very Point 8 MF 192" 
Therefore by five equal right Lines, which are the eArcl 


tides of anlcoſahedron, is the motion made from Pole _ 
| as tO 


S Wc 
now {t 

ho do 
en fro! 
nd mat 
ind out 
y der1\ 
ave of 
either 
ong1t 

Ies and 
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to Pole, but by reaſon of the digreſſon to the riea 
ut by rex neareſt 
Circles which divide the Superficies of the Sphear in 


five parts, the motion is mad | 
Icolahedron. e by the five ſides of an 


_ But inthe circumference of a Semicircle, the mo- 
tion 15 made from Pole to Pole by three Arches, every 
one 
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e of them being equal to the Arch CK or BK. 
e motion therefore being taken away, which is made 
| thoſe two ſides of an Icoſahedron which move not 


ward, the ways by the three ſides of an Icoſahedron 
4 by three Arches of a Semicircle, every one of 


ad, hich\ being equal to the Arch CK, or at leaſt by 
Fifthy Chords of thoſe Arches will be equal. But B 9 will 
int 8 Mc found greater than the Chord BR. Wherefore 
re the e Arches every-one being equal to BK, are equal 
n Pals WP three ſides of an Icofahedron,and one to one. Which © . 


15 to be Demonſtrated. 

This kind of Demonſtration will be condemned (I 
now ſurely ) by Algebraiſts, and perhaps by others, 
ho do not admit in Geometry, Arguments to be ta« 
en from motion, neither from meaſure. But to this 
nd many other Geometrical Propoſitions, they can 
ind out no other principles from whence they can tru- 
y derive a certain concluſion, For Numbers ( as I 
ave often Demonſtrated ) are unapt for this thing, 
either can they proceed rightly from Superficies to 
 Wongitudes, nor contrarywiſe, becauſe that Superft- 

es and lengths are divers kinds of Quantity. 


ProOP;, 


04 GEOMETRICAL Libilfs ir 


PxrxoFr. XVHL. [ fay t| 
A Circle being given to find a Quadrat eyſ*r9"* 


to it. lf the 4 
Lt the Circle given, whoſe Quadrant is D ; "_ 
be inſcribed within a Quadrat AB CD; ſW.in the 
DLC the eighth part of the Circle. Cut the 0, d-joyn.. 
drat ABCD with the Diagonals AC, BD; iſ8!?; " 
with the right Lines E F, It all IncerleRing in Wc three 
Ste yt 
re | ha! 
- (tor A 
Y. the m 


; 2 ) CB, 
"N77 Ih 
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wo. + Low 
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e.cqual 
Now 
L )VL, 
: nval to 
> DC 
 Whe' 
val to | 
Then 
Way » 
e Sect 
nt or 
for it 
and dividing the Quadrat into four parts both 1 wanifetweer 
and draw DF cutting the Arch CLinP, and by tfetor | 
Point P draw YQ, cutting the Diagonal BD in And 
then DY, YQ will be equal. Is; be 
With the Radius DF, deſcribe an Arch F c cuttiWaſis pa! 
the es BD in &c, fothat DF, Ds may be(ual t 
quals, 


A.:Þ 7 D 


Lib, 
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| fay the Quadrate from YQ or DY is equal to 
ohh part of the Superficies of the Circle D CL. 
From the Point” © draw cz parallel to Y Q cut- 
sDC in z.-Thenis z c (by the 6 Prop. of this) 
lf the Arch A C, and therefore equal to tlie Arch 


if ed 


; DAC 
D; x 
the Oy 


L, 

In the Arch CL, fake the Arch LV equal to CP, 

djoyn. DV, cutting YP in X; and.thethree Lines 
- 187 ?, will be wholly within the Sector DCL; but 
ng 1 Wc three Lines PQL are all without the ſame Sector. 

Likewiſe both the three Lines together are ( as be- 
re | have ſhewn; and now will ſhew:) equal to the 
tor APV. For becauſe the right Line BC is cut 


7 the middle at F, ant! the Baſes of the Triangles 
_ » CB, DYQ are Roan alſo the Baſis Y Q- is 

| tin the middle in P, and the Tos DYP DPQ 
; e.cqual, 


Now D PL more PAL more CPY are equal to 
)VL, or DCP (becauſe DPL. more - PQL is 
ual to DYP; ) For DCV more DVP is equal 
LDCP, -or: DVL. 

Wherefore DPL more PQL more CYP is e- 
wulto DCV more DVP.- 

Then both the equals D-P L, DCv, being taken 
way, there remains P QL more CY Q- equal, to 
eSettor DVP.: And hitherto our Adverſaries con- 
nt or agree. This alſo they muſt condeſcend to, 
for it is manifeſt) thatif CYP, P QL, are. equal 
tween themſelves, the Triangle DYQ, and the 
tor D CL are likewiſe equal. 

And I had thought it Demonſtrated before ſtrom - 
ls, becauſe the Triangle whoſe Vertex is D, and 
ſis parallel to-the fide B C, no Triangle can be made 
val to the Setor D CL, whos Baſe paſſeth not 
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by P; but the force of the Demonſtration they hy 
not clearly underſtood. Go too then, we will pr 
duce if it be poſſible, a more clear Demwnitraties? 
With the Radins DI, which is a mean Proporti 
nal between the ſide DC, and the half ſide Dk, & 
fcribe an Arch of a Circle cutting DF in 6, and Dy 
in 5, and DC in h; and by the Point b draw eq 
cutting DC in e, and the Diagonal BD in 9, a 
DV in 0. ' Then the Setor DCP will be doutl 
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of the Seftor D h b, as alſo of the four Lines CPbh; 
likewiſe the Triangle DX Y double of the Triangle 
Doe, it is likewiſe double of the four Lines Y Xox. 
Wherefore the remaining Setor D'VP is double toi 
the three Lines C YP, and: likewiſe double ro the 
four Lines VPbs. And Dbz double to the thre: 


Then 
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y hand Then when as the Setor DVP is double to the 


il pofhree Lines CY'P, and the fame equal to two three 
on. Wines, CY P, PQL; then CYP, PQL will bee- 


portialfiual between themlelyes, 
þ, 4M Which was to be Demonſtrated. a 
1d DV Therefore a Quadrate is found ( to wit a Quadrat 


om YQ) equal to the eighth part of a Circle, to 
it, to the Sector DCL); and ſo is effeted the Squa- 
5 of a Circle, nor now the firſt time, but many 
ears ago ſufficiently Demonſtrated by divers methods; 
From-this Demonſtration likewiſe I have deduced 
eduplicating of a Cube, ſhewing that the four ripht 
ines CB, Zc, eq, and Ik are continual Proporti- 
nals. But neither have the Algebraiſts underſtood 
his; for the Savilian Profeſſor objeRs that the right 
ines CB, YQ, zc are not .continual Proportio- 
als, For if they were, likewiſe BD, DQ, D« would 
eProportionals. Let-it be ſuppoſed, as he ſaith, di- 
ide the Line BC in five parts, the Square from the 
hole Line is 25, and the Square ( or Quadrat ) 
rom BD (whereas it is the double of it, that is, .of 
e former Quadrate) 50.: - The Quadrate from DQ_ 
o, the Quadrate from Dc 32, and: therefore the 
Quadrate from z c 16 of thoſe 25 of the whole Qua- 
Irate A B CD. But the Quadrate from z c is 32 of 
he Quadrate AB CD. But 4+ and {2 are not equal. 
| Wherefore CB, YQ, =c arenot Proportionals. + 
:Pbk;M But Arguments of this kind ( for the cauſe declared 
riangleWÞtthe 15 Propoſition ) are the meer Spirit of deluſion 


Weg 


q by ane 
doubl 


/ Xo, | Algebraiſts, in applying thoſe Numbers to Quanti- 
ible to its, which have not the Proportion of Number to 
ro the {M{\umber. SEL LR 13S ie2, os | 

> threeſl if B C be divided in five parts, the Quadratefrom 


Abe dab, alas at +* 


Then 2 fore 
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fore Dc will be 31 2, and the Quadrate from BD; 
be eight times as much as the Quadrate from BF, y 
But the mean Proportional between 8 and 5, yi 

be the ſide (1 call it the ſide not the root) of tf The * 
number 40. Then not only 50, 40, 32, but alſo oP CG; fo 
40, 31 & will be continual Proportionals. Therefy$\1aw" 1N 
what the cauſe of this diſcord ſhould be ( fince it iffÞpre £qu3 
plainly Demonſtrated; that both z c is equal to hlÞÞy con{e 
the Arch AC, and that the Quadrate from Y Q i;eths of | 
qual tothe Setor CL) unleſs that Lines drawn (the rerſed S 


is diviſible according to breadth ) cannot be compare # P, 
| 0tnei 
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_ hing ; 
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umber. 
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ight A 
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| jortion 
A MN _ D or beca 
_-._: Merten 
with pure Lines, that is, without breadth. But th t0 
right Lines CB, zc, eq, k1 are continual Propoſifi *'er 
tionals, as I ſhall make appear moſt clearly in the fo" of 
lowing Demonſtration -  \[F yore 
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BF | 

CONSECT. 1. 
5 Y The Arch CL is lefs than four fifths of the Radius 
fo = )C; for all the verſed Sines which are poſſible to be 
erefwlWrawn in the Quadrant DAC, being taken together 


rc equal to the Area or content of the Quadrant, and 
Wy conſequence to the Quadrat DYQM, or to four 
fths of the Quadrate AB CD. And fombecauſle thoſe 
rerſed Sines are all bounded within the Arch, the two 
ides BC, CD of the Quadrat ABCD ought to be 
0 the halfs of the Arch AC, in Proportion double 
fCD to DY; but itisnot fo. For although you 
ould divide Lines or other continued Qyantity infi- 
itely, notwithſtanding you will never attain to no- 
hing; becauſe continual quantity is always diviſible 
nto diviſibles. Then thoſe Sines, whereof the whole 
omber of them fall the Area of a Quadrant will have 
yery one their breadth, and will always be finite in 
umber. Alſo thoſe verſed Sines are parallels between 
hemſelyes, whereof the greateſt DC is the Radius 
ff a Circle whoſe bound (or end) at C is a ſmall 
\rch, Alſo DC is the ſide of a Quadrat ABCD, 
nd therefore ( becauſe it hath breadth) it will be a 
ight Angle, and therefore more than the Radius DC. 
nd part of it will be without the Circle. The Pro- 
ortion of the reſt of the verſed Sines is the ſame; and 
or becauſe according to breadth, they may be divided 
0ften as it is poſſible to divide, they will never pro. 
ed to an indiviſible. = | 
ropoſl Therefore the Aggregate of the parts compaſſed a* 
he folWout of the right Angles being without the Quadrant, 
W more than the Aggregate of the parts of the Qua- 
ON: tantitſelf AC, Alfo the Arch A C is ſome ſmall 
= | H 3 matter 
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fore Dc will be 31 4, and the Quadrate from BDy 
be eight times as much as the Quadrate from BF, 
of ? | | 
; But the mean Proportional between 8 and F, W 
be the ſide (I call it the fide not the root) of iff The 
number 40. 1 hen not only 50, 40, 32, but alſo R GC, fc 
40, 31 + will be continual Proportionals. ThereſyW12w" 1 
what the cauſe of this diſcord ſhould be ( fince it Wre £qu7 
plainly Demonſtrated; that both z c is equal to hy cont: 
the Arch AC, and that the Quadrate from Y Q izelſiiths of 
qual tothe Setor CL) unleſs that Lines drawn (th erled 5 
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ly The Arch CL is leſs than four fifths of the Radius 
alſo olfſÞÞ G; for all the verſed Sines which are poſſible to be 
herefyWrawn in the Quadrant DAC, being taken together 
nce it Wre equal to the Area or content of the Quadrant, and 
| to ly conſequence to the Quadrat DYQM, or to four 
[ Q icefſÞſths of the Quadrate AB CD. And forybecaule thoſe 
wn (thcrſed Sines are all bounded within the Arch, the two 
ompareſdes BC, CD of the Quadrat ABCD ought to be 
0 the halfs of the Arch AC, in Proportion double 

' CD to DY; butitisnot fo. For although you 
ould divide Lines or other continued Qyantity infi- 

Witely, notwithſtanding you will never attain to no- 

hing; becauſe continual quantity is always diviſible 

nto diviſibles. Then thoſe Sines, whereof the whole 

omber of them fill the Area of a Quadrant will have 

very one their breadth, and will always be finite in 

umber. Alſo thoſe verſed Sines are parallels between 
hemſelves, whereof the greateſt DC is the Radius 

f a Circle whoſe bound (or end) atC is a ſmall 

Irch, Allo DC is the ſide of a Quadrat ABCD, 

nd therefore ( becauſe it hath breadth) it will be a 

ight Angle, and therefore more than the Radius DC. 

nd part of it will be without the Circle. The Pro- 

tion of the reſt of the verſed Sines is the ſame; and 

Ir becauſe according to breadth, they may be divided 

often as it is poſſible to divide, they will never pro. 

But ted to an indiviſible. | 
Prove Therefore the Aggregate of the parts compaſſed a* 
the folÞut of the right Angles being without the Quadrant, 
FF more than the Aggregate of the parts of the Qua- 

> ON atitſelf AC. Allo the Arch AC is ſome ſmall 
 —_— H 3 matter 
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matter leſs than-four fifths of the Diameter, and th{ſſed 3 ME 
Arch CL, or the right Line z c lefs than four fifſÞuced, | 
of the ſtde D CG. ES. Wal to 
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Between a right Le given, and the half 
it . To find two mean Proportionals. 


ll pals 
; Bio the given Line AB and the half of it 8 


The 
{ the Q 
e Qua 

L12 be diſpoſed -at right Angles ; joyn AC, ai" ſhe 

let AC be cut in the middle in'D ; from the Centr Hp 

D with the Radius D A, deſcribe a Semicircle, ar ne Ang 

divide it in the middle in E. Draw AE, CE, aff*" 

in CB being prodnced, put BF equal to' CE. | 

AB being produced, take two fiths of the right Lin 

AB. which let be Bz, and between AB and} 


{them 
il Arcl 
ontinu 
y Proj 
LB, an 
he Quz 
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and Md a mean Proportional Bk; Equal toit in AB pro- 

ur fiMuced, put B G (which as above is Demonſtrated, is 

Mil to two filths of the Quadrantal Arch deſcribed 

om AB) and draw FG, GC. Moreover divide 

F in the middle in U/, from the Centre / with the 

1dius [F, deſcribe a Semicircle by F and G, which 
half ill paſs by C; which I ſhew thus. 

* ll Theright Line AC, whoſe Quadrate is Quintuple 

f the Quadrate BC, is a mean Proportional between 


f ir poſÞ'* Quadrantal Arch deſcribed from AB and its half, 
\ C. n is ſhewn at Prop. 6. Therefore CE is equal to half 
; Ceard he Quadrantal Arch deſcribed from AB (tor becauſe 
cle. "© Angle by E is a right Angle,CE is a mean between 
>F $0" the right and Circular Lines CE, EA and either 
CE Bf them. Wherefore BF is equal to half the Quadran- 


ght TW! Arch deſcribed from AB. And BG is a third 

and pJontinual Proportional to BF and the whole Line AB 

y Prop. 7. Then becaule the Quadrantal Arch from 

\B, and the right Line A B, and two fifth parts of 

he Quadrantal Arch from. AB, are continval Propor- 

lonals ; it will be, as two fifths of the Quadrantal Arch 

om AB (or the right Line Bk ) to the half AB 

0AB to the half of the Quandrantal Arch from AB. 
Therefore it isas AB to BF, ſo BG to BC. 

In the Arch ABC apply from the Point A a right 

ne AH equalto BC; then AB, CH will be e- 

ual, and therefore the Arches HE, EB, or the 

\ngles HCE, E CF equal, and the right Lines H EF, 

dF, likewiſe CF, AF are equal, and DE produ- 
dd, divides the Angle AF C' in the middle. 

Alfo the Triangles ABF, GBC are alike, where- 
ore the Angles BG©C, BAF are equal, alſo the Angles 
ÞÞQ, BFA equal. And (for becaule the Angle CHA 
$4 right Angle, and CH equal to AB) the Tri- 


H 4 angle 
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angles ABF, FBG arealike and equal. Theref 
both BF, GG, allo CH (or AB) and FG un 
Equal between themſelves. 


the Centre h, with the Radius b A a Semicirele being 
deſcribed it will paſs by F. 


ABEF, FBG alike. Therefore it isas AB to 
io FB to BG, andſo BG to BC. Therefore B| 
BG are found to be two mean Proportionals betwee 
the given Line AB, and the hall * it BC. Whid 
Was t0 be done, 5 .; * 


B 


And AG being divided in the middle in þ, * 


Then is FGCH right Angled, and the Arias 
b 


POS 
ved 


Cok 


It is manifeſt from the precedings, that the great | 


er of the two means is an eighth part, and the leſſer | 
mean two fifth parts of the Quadrantal Arch deſcribed 
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from AB. AlſoAB (or CH) is equal to F G; and 
BG is equal to that Part of the right Line CH, which 
js cut off by A B being computed from the Point C, 
and the ConſtruCtion of the Problem Demonſtrated to 
he Eyes of all Men. je 


PrxnqQ Yr XX 
(f the Centre of Gravity of a Uuadrant of a 


Circle. 


He Centre of Gravity (that is, the Centre of 

weightineſs or heavinels ) of a Quadrant of a 
Circle is in a right Line from its C* -:, dividing 
the Arch in the middle, and diftant {.vn the Centre of 
the Circle, ſo much as is the mean Proportional be- 
tween the Semidiameter, and tv... atth parts of it. 

Deſcribe the Quadrate ABCD, and in it a Qua- 
drant ADC, and draw the Diagonals AC, BD, 
"ru BD will cut the Arch AC in the middle 
in L. 

Between the Semidiameter DC, and two fafth parts 
of it, find a mean Proportional D R, and with the Ra- 
lius DR, deſcribe an Arch of a Quadrant RS, cut- 
ting the Diagonal BD in z. I fay z is the Centre 
of Gravity ofthe Quadrant D AC. 

Cut the Quadrate AB CD into four parts by the 
night Lines EF, GH, cutting themſelyes mutually 
and at right Angles in I. Joyn DF cutting the Arch 
ACin P; and by P draw YQ parallel to BC, cut- 
ting the Diagonal BD in Q, and EF in V; alſo 
compleat the Quadrate DY QM, whoſe ſide QM 
ets the Arch ACin N, | 

Then as the Quadrate from DF, to the uote 

rom 


' from DP or DC, fo is the Quadrate from DC | 


the Jaadente from D Y. al e Quadrate ABC) 

is 5 whereof the Quadrate DYQM 184. 
Joyn YM, and it divides DQ in the middle: 1, 

fo draw the right Lines Ph, NO, that Parallel y 


the ſide AB, this parallel to the fide BC, they will 


cut each other mutually, and at 


right Angles in the 
middle of the right Line DQ. 


' Therefore becauſe the Quadrate A B CD is tothe | 


Quadrate DYQM asg to 4, the Quadrate of D( 
will be 8, whereof the Quadrate from Y Q is 4, and 
the Quadrate from DC 5, and the Quadrate fron 
the half DQ 2. | 
* Then the Qyadrate from the half of D 


, 15 two 


fifths of the Quadrate AB CD, therefore the half 


DQ is a mean Proportional between the Semidiame 
ter DC, and two fifths of it, and therefore equal to 
Dz. Likewiſe z is both the Centre of magnitude, 
and allo the Centre of Gravity of the Quadrate 
DY QM,; and the Point I the Centre of magnitut 
and of Gravity of the Quadrate A BCD. 

Alfo it is ſhewn at the 18 Prop. of this, that the 
Quadrate D Y QM, and the Quadrant DAC between 
themſelves are equal. And that the three Lines CY, 
PQL, AMN, NQL between themſelyes are equil 
Therefore if from the Quadrate D Y Q M be take 
two three Lines equal to PQL, NQL, and 
the ſame Quadrate be added two three Lines CYP, 
AMN atequal diſtances from the Diameters of ern 
height, the three Lines CY P, A MN, will be equi 
ponderant ( or weigh alike) but the diſtances YP, 
MN, PQ, QN arecqual and alike diftant from the 
Diameters of equal height NO, Pk; likewiſe the 
Points Y, Q, M,D are equally diſtant from the Cen- 
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The Centre of Gravity of a Semicircle, is a mean 
roportional between two fifths and one fifth of the 
\rh AC. Forit is ſhewn (Prop. 5 ) that the right 
ine which is a mean between the Semidiameter and 
wo fths of it, is equal to two fifths of the Arch AC. 
herefore if z O be produced to p, ſo that z O, Op 
he equal, then draw Dp, p will be the Centre of 
ravity of a Quadrant equalto DAC,. And becauſe 
in the middle, the Point O 
il|be the Centre of Gravity of the double of the Qua- 
Jrant DA C, that is of a Semicircle deſcribed with 


the Radius D C, alſo Dp produced, cuts the Arch 


C! equal to the Arch LC. Then when as the 
Quadrant DAC refteth in z, and the double of 
the Sector CI reſteth in p, the whole Semicircle will 
reſtin O. But zO is a mean Proportional between 
Dz, and its half, that is between two fifths, and one 
fifth of the Arch A C, becauſe the Triangle DO z 
s right Angled and Equicrural ; .( viz. it hath two 
des equal. ) 


Prop. 


ib. I 


oyn A | 
uſe A 
liyided 


io6 GEOMETRICAL Lib 


tr or! 
P R O Po 4X 1. 


The Centre of Gravity of the Circular Li ons 
and ſtreight Line ALCA i inthe iff Gut 
agonal BD, diſtant from the Point Bt Th, 

:  *rllbe 
fo much as ts the length of a Tangent if 1 
30 Degrees. EY ally c 


| The 
Þ" a Tangent of 3o Deg. BX, equal to which, Wines 
from the Point B in the Diagonal B D take BTW ity of 

I fay that the Point 'T is the Centre of Gravity of th Demo 
two Lines ALCA. 

For becauſe the Quadrat from AB, is to the Qu 
drat from BX, or BT, as 3 to 1, and the Quadra 
from the Semidiagonal BI is half of the Quadrat fron 
AB, the Quadrat from BI will be to the Quadrat 
fromBT, as to r, that is, as 3 to 2. 

And the three Lines ABCLA, to the two Line 
ALCA, as2 to 3. Which I thus ſhew. ; 

"The Gnomon Y BM, is a fifth part of the Quadra © 
DYQM, that is, a fifth part of the Quadrant DAC 
Wherefore alſo the three Lines ABCLA is a fiſth 
part, or two tefth parts of the Quadrat ABCD. 
And the Triangle ABC is the half, or five tenths 
the Quadrat ABCD. But the Quadrant DACi 
four fifths, or eight tenths of the Quadrat AB CD, 
Therefore the two Lines ALCA is three tenths 0i 
the Quadrat AB CD. 

Then is the Proportion of the' three Lines to the 
two Lines, the ſame which 2 is to 3, that is, recipto-. 
cal of the Proportion, as well of the magnitudes 


ALCA, ABCLA, as alſo of the Quadrates BI, BT. 
Joy" 
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oyn AF cutting the Diagonal BD in 4. Then be- 
ſe AB is double to BF, and the Angle ABF 
livided in the middle by the right Line Ba; A a will 
+ the double of aF. Therefore the Point & is the 
entre of Gravity of the whole Triangle A BC. 

Cut 4aT in the middle in 6, and take ac the Triple 
ff Tb, hnd let 4 be the Centre of the Ballance. It 
will be therefore as the three Lines ABCLA, to 
he two Lines AL CA, that is, as 2 to 3, fo recipro. 
ally ca, to aT, to wit, as 3 to 2. 

| Therefore is T the Centre of Gravity of the two 
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) which Mines ALC A; and the Point c, the Centre of Gra- 
ake BT. Yiity of the three Lines ABCLA. Which was to be 
y of the Demonſtrated. 

he Qua 

Juadrat 


rat from The End of the Second Book. 
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Cs #31 
Of the Subje&, Principles, and Method of 
the Mathematicks. 


vw * 


FE that would apply himſelf to the ſtudy 
the Mathematicks, muſt in the firſt place 
underſtand what thg matter is concerving 
which Mathematicians treat, and what i 
is that is enquired into about thaligtter. 

We are therefore to know, tht fe matter which 
they treat of, is every thing that hath Magnitude, 
that is to ſay, all about which the queſtion may bt 
asked, how great us it? Sothat the ſubje& matter df 
Mathematical Sciences, are the Lengths, Superficies and 
Thickyeſs, or profundity of Bodies. For every Body 
hath three, and no more dimenſions, and theſe differ 


Ing in kind, From the motion of a Body, 4 thing long 


35 produced, which is called a Zixe; then from the 
motion 
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motion of the Line ſprings a Superficie; and from the 
motion of the Superficie, ſomewhat thick or groſs, which 
SA. is allo called a Solid and Mathematical Boay. There 
;: no farther progreſs, for which 'way ſoeyer 2 Solid 
Body is moved, a Solid Magnitude-will be deſcribed. 
They therefore, who among- the kinds of Magnitudes 
: rank Surdofolids, Quadratoquadrats, &c; do idlely ; 
1 for theſe are not Figures, but only Numbers, that is 
not Magnitude, but. Magnitudes.' 


5; 
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motion 


Motion, Time, Force,. Weight, belong likeoviſe to 
the Mathematicks 5 for one of theſe may be ſaid to be 
bigger or leſs than another, Nay in fo far the Mathe- 
maticks treat of qualities, as one may be called more 
or leſs ſuch than another. For of whatſoever maybe 
Adverbially faid, more or lefs, that hath a foundation 
in ſome Magnitude, The Compariſon of Motions, 
Magnitudes, Times, ©. amongſt themſelves, pertains 
alſo to the Mathematicks ; for by reaſon of the various 
inequalities of things, one inequality is more or leſs than 
nother. /nequality therefore hath its own Magnitude, 
and that is it which is uſually called Proportion or 
Reaſon. Number belongs to the Mathematicks: alſo; 5 
for to what Science a Body, or Motion, or Time, or 
: Line belongs in the Singular; all theſe belong to the 
ame in the Plural: For when One is nothing elſe but 
a thing numbred, Number can be nothing, other than 
things numbred, -  - | 

| Now to ask how big a. thing infinite is, rould be 
an abſurd queſtion, and not at all to be anſwered. For 
neither. can a finite Magnitude be divided into parts 
infinite in. Number, . nor can an infinite Ne&mber be gi- 
ren, when, Mathematicians frequently ſay; ler a Line 


be drawn out in infinitum, they are not fo to be undet- 
ood, as if they thought that would be done, biit- 
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that they leave it to be produced: at the Reader 


The thing that is enquired of thofe ſubjeas of the 
Mathematicks, is in a manner nothing elſe, than hoy 
great the propoſed Magnitude is, as it is compare 
with another Magnitude of the ſame kind; or that| 
may ſay itin a word, the Proportion is enquired, | 
is therefore neceſſary to one that ſtudies Mathemz 
ticks, exaQly to underſtand thefe, and all other term 
which Mathematicians uſe, that is to ſay, to knoy 
the true and clear Definitions of the ſame. | 

Quantity ( which the Ancients no where defined, 
and who for want of a Definition thereof, raſhly dil 
puting about the nature of an Infinite, have erred) | 
thus define. Quantity is a Magnitude every way 
termined either by expoſition, ſo that to one asking 
how great is it, it may be anſwered as great as you 
ſee, or by compariſon; fo that it may be anfererel it 
is one or more feet great, or any other fuch way. But 
above all things, he ought to have an accurate defii 
tion of Proportion or Mathematical Reaſon ;, and be 
ſides, to know how to add, Subſtra&, Multiply, and 
Divide Proportions, and the varieties of Compariſons, 
of which, though moſt of them be taught by Euclid 
and his Interpreters, yet I fhall reduce almoſt all d 
them to the next Chapter. 

The matter being known, and what we inquire into 
concerning it, the next thing is to take the Principles 
the Principles of what? the Principles of the Science, 
or of knowing that we ſeek for: Now nothing but 
truths can be known. The Principles then of the Mi 
thematicks, are the fir? truths, which we are not 

taught, but know them by the light of nature, ſo ſoon 


as we hear they ſpoken. They are therefore _ 
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the firſt Propoſitions; becauſe of them the firſt of all 


39. But 
ei 
and be- 
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| all d 


Ire 1nt0 
nciples 
Science, 
ing but 


the Mi 
are n0t 
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Syllogiſms conſiſt. The Subje& then of a Sciefice; or 


any part of it, is not to be called a Principley as a Poittt 
certain Ma 

of Euclid's Elements begins with a Point, and. the fe- 
venth Book with an unity. 


er taught publickly ) though the firſt Book 


The Principles of Mathetnaticks; or firſt Propoliti- 
ons,are Definitions; but that theſe may be uſeful, they 
wit not only be true, but likewiſe accurate, leſt that 
through ſo great variety of ſignifications, we eithet 
proceed with uncertairity, oft by continual diſtinQioris 
deing beat out of the Path; loſe the truth by jangling. 


For as if a Hare ſhould fiart amidſt a company of - 


Maſtiffs, the Dogs let looſe would fall upon one ano: 
ther; whil& the Hare is running for it; ſo likewiſe 
in a Theatre of thoſe who diſpute for viftory, truth 
flies away undifcerned; And for this cauſe (1 mean 
to remove diftiritions) Wife Men have introduced 
Definitions. fol ONT OEOS 
But to define well, that is, ſo to circumſcribe with 
words the thing in hand, and that clearly, and with 
ts much brevity as can be, that no ambiguity be left; 
$2 very difficult task, and not ſo much a work of Att, 
5 of the natural Intellet. However we are caſed 0 
moſt part of this difficulty by the Induſtry of the An- 
cient Geometricians ; ſave that Exctd's definition of 
: Line needs ſome corre&tion, or at leaſt a ſound in- 
terpretation. lt is true indeed, that in comparing bf 
Longitudes, there is no reſpe&t at all to be had to La- 
titude z but yet in the conſtruction of Figyres, Lati- 
tude is neceſſary 3, for without Latitude, it is impoſh- 
ble to diſcribe a Figure; nor can it, be known in what 
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ſtood.” Ihe re{t though all of them be not moſt e 
adt, .yet becaule they are true Propoſitions, they ſpaj 
not his Demonſtrations, 

Now Definitions are of two kinds, of which the one 
barely explains the nature of the thing; and th&dther 
the cauſe or manner of producing it. But theſe De. 
finitions are moſt uſeful to the advancing of knoy: 
ledge, which contain the cauſes of, and manner f 
producing the thing defined. For that ſaying of 4. 
fotle*s is true, To know ti to know by the cauſe ;, the rel 
which only declare the eſſence of the thing defined, 
are generally leſs fruitful, for nothing follows fron 
them that was not before contain'd in them 3 nor mat. 
ters it, whether their Properties be called Definitions 
or the Definitions Properties. 

Petitions are uſually reckoned among Principles 
alſo; but theſe are not the Principles of knowing, 
but of conſtruQing, that is, of the deſcription of Fi 
gures, wherein nothing is required , but that they be 
poſiible. 


All Propoſitions likewiſe, whoſe truth is obviousto 


. the light of nature, are to be held for Principles. Nov 


there is no doubt to be made of the truth of a lawful 
Definition, becauſe they have their truth from the 
conſent and will of men, who at their pleaſure gire 
names to things explained. But there are ſome Propo- 
ſitions, which though they depend on Definitions, and 


may by them be Demonſtrated, yet are ſo perſpicuous, 
that even without a Demonſtratien they can force an 
Theſe are called Axioms, but care is to be 
| had, that they be not held for true upon the bare av- 
thority of Maſters. There is great difference between 
the authority even of the beſt Maſter, and the light 
of Nature, For there is nothing fo abſurd, bur (6 
| ome 
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ſome Maſter ( in defence of ſome error) hath ſome- 
time written things as abſurd. 

The manner likewiſe of Adding, Subtraing, Mul- 
tiplying, and dividing of Coffick Numbers, (that is, 
things numbred) is to be foreknown ; which 1s eaſe, 
and taught by Vieta in his Iſagoge, but moſtclearly 
and briefly by Oghtred in the: Key of Arithimetick ; 
from whence I have transferred as much as I thought 
fit into the third Chapter. The nature and manner 
of finding out Square and Cubick Numbers with their 
roots, is alſo to'be learnt. This is handled in the 
fourth Chapter. | 

The nature of an Angle is likewiſe to be known; 
and therefore I have explained the properties thereof 
n the fifth Chapter. | god 

To conclude, if he uſe any thing that is well De- 
monſtrated by any Author for a Principle, he will do 
well; for every thing known ſtands inſtead of a Prin- 
ciple, for a farther progreſs in knowledge. 

Some perhaps may lay, that I place all Geometry 
n precognita, or things to be foreknown ;, but they are 
miſtaken. For he is a Geometrician (as I ſaid before) 
who knows how to determine a Quantity by compari- 
jon amongſt Quantities of the ſame kind. But thoſe 
things which I would have foreknown, are only pro- 
perties that attend Geometry, and ſteps whereby we 
ae initiated in the Myſteries of ſublimer Geometry, 
and whereof we ſtand in need not only for Figures 
and Mechanick works , but alſo for the knowledge 
it all natural cauſes, as being all contained in Mo- 
tion, 

The Principles and Theorems which are well De- 
onſtrated in the Books of the Ancient Geometricians 
King well underſtood ( for I write to thoſe who de- 
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ſire to improve the Science, the thanks for the work 
being due to the firſt Inventors, and no Man can rejet 
what is already. done, but who is very learncd in his 
own conceit) the next thing is, (not to Demonſtrate, 
but) to ſeek out the cauſes of Proportion that one 
Magnityde hath to another. For no Man can Demon. 
rate what he knoweth not, nor know but what he 
hath found out, nor (unleſs very ſeldom) find out wht 
he hath not ſought after. There js no certain Art 
invention by Sagacity, Trying, Suppoſing, Deducing 
conſequences from things ſuppoſed; Men often 
tain either to the cauſes of the matter ſought after, or 
to ſomething impoſſible. And by this Sagacity, ( not 
by Art) all the Ancient Geometricians performed 
what they did, as manifeſtly appears, in that moſ «f 
their Theorems begin with the Note of Suppoſitio 
(F#) But (one may lay) how ſhall one chance to 
take that ſuppoſed which he ſtands moſt in need ol! 
There is na certain method whereby the moſt conve. 
nient Suppoſitions may be choſen, And therefore ve 
muſt try and experiment by meaſuring with a Con 
pu and other Inftruments, how near we can come 
Jlechanically to the truth of the thing ſought. For 
inſtance, in ſeeking the length of the circumference 
of a Circle, ( all Men knowing by the light of nature, 
that any Arch is bigger than its Chord) it is an eal« 
matter to come very near the true length, The tt 
maining work js no more but to excogitate the pob 
fible cauſes of ſo great a Propinquity, wherein if they 
ſucceed, they have the principle of a Demonſtration 
For indeed in all doubts, nature it ſelf ſets us upon 
various Suppoſitions. But moſt Ceometricians et 
qure nothing now adayes, but if it be Eucl45; 
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ems were invented, and the moſt beautifal Fabricks 


of the whole World built long before the time of 


Ewlid, Now all our modern Geometricians almoſt, 
imagine to find not only the Proportions of Quanti. 


ties, but alſo of Motions, that is, the cauſes of all 


natural effe&s, in the ſole extration of the numexal 
roots, and that a falſe one too; and the reaſon is, 
becauſe fo they are taught. | 

The laſt thing in Geometry is, the efficient cauſes 
of the thing ſought being found, to Demonſtrate from 
them as it were backwards, I ſay, from the efficient 
cauſes, becauſe the cauſes of numerical properties, are 
for moſt part nothing but arbitrary Impoſitions of nu- 
meral names; and Arithmetical Operations are the 
Demonſtrations of the Works themlelyes. 


CC na:P. ih 
Of Reaſon or Proportion. 


l I Eaſor is the Relation of a Magnitude to a Mag- 
nitude of the ſame kind, according to = 
tity; as two Magnitudes, 2 and 5 being propoſed : 
The reaſon of the firſt to the ſecond is the relation of 
the Quantity of -2 to 5, that is, the Quantity of the 
Magnitude 2, as it is compared with the Magnitude 
5, For the Inequality of two Magnitudes , may be 
more of leſs than the Inequality of two other things 
unequal, 
- 2, "Therefore for ſhewing Proportion or Reaſon, it 
$necellary that two abſolute Magnitudes be expoſed, 
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of which the former is uſually called the Antecedent 


$0 that neither both Quantities together, as 2 and 
3, nor one alone, as 2 or 5; neither + ( therefqr 
our Algebraiſts do err, who ſay that Fraction and Rez. 
ſon are'the ſame thing ) neither the difference betwin 
2 and 5, but the Quantity of Inequality that i | 
betwixt two Magnitudes is that which is called Rez ſs the |: 
ſon or Proportion. For though both 3 and 2, ail} 5. C 
g and 8, differ only by a unity, -yet their Inequali. Wportion 
ty is not the ſame. Yet if there be three Magnitudes, W# 6. T 
the leaſt, the mean, and the greateſt ; the Reaſon or hrhich 
Proportion of the: leaſt to the mean, is greater than {Numbe 
the Reaſon of the ſame to the greateſt. Bur on the WSquare 
contrary, the Reaſon or Proportion of the greateſt to ſſpart 0! 
the mean, is leſs than the Reaſon or Proportion of the {Square 
ſame to the leaſt, We might ſay that Texcer was big. MM 7: ! 
ger; compared to Ulyſſes than to Ajax; and jx ({Numbe 
was leſs, compared with Ulyſſes than with Teucer; the Wome / 
reaſon of this is thanifeſt; For by how much a lel. Wſconfels 
ſer Magnitude comes nearer a greater Magnitude, | 8. | 
by ſo much it hath'a greater Reafon or Proportion to FWportio! 
it, and by how much more a greater Magnitude ex- Wconim 
ceeds a leſs, by ſo much, it hath alſo to-it a greater ſto the 
Reaſon or Proportion.'' ' - - * DE the ſe 
: 3. Now the Proportions or Reaſons of lefs to a bers, - 


greater, andof a greater to a leſs, are different kinds Þ, 1s 1 
of Quantity; whereof the one is the Proportion of 5 18 
defect, the other of exceſs; of which, the former by J&ropo! 
how much the more it is multiplyed, by ſo much the £ſ 9. 
defect becomes always the lels, therefore it can ne- F{ethet 
ver exceed or equal the Proportion of excels. ng n 
4. Reaſons or Proportions are the ſame, or alike, ſpade 


0 be ; 


or equal, in numbers, when they are of the ſame de- 
ng- 
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nomination, or may be reduced to the ſame denomi- 
nation 3 as if both the firſt of the ſecond, and third of 
he fourth be 4 or 4: But where the Proportions ate 
not expreſſible by numbers, both the firſt of the ſe- 
cond, and third of the fourth are correſpondent ſides 
of like Triangles; and are called Proportional, as 
having Portion for Portion by the Greeks *Avd/opy , 


x5 the {atne thing ſaid again. 


5- Continual Proportionals are ſuch as being Pro- 


portional have a middle Quantity common, as 1, 2, 4. 


6. The root of a Square Number, is that Number 
hich being myultiplyed by 1t {elf produceth ſome 


Number. Now the Number produced is called a 


$quare or Quadrat, and the Root is always an aliquot 
part of its own Square; as if the Root be 8,'the 
Square will be 64, and the Root the eight part of it. 
7. It is then 'manifeſt, that the Root of a Square 
Number is not the-fide of a Square Figure, though 
ſome Algebraiſts deny this , being now aſhamed to 
confeſs the truth. 2h 
8. If there be three Magnitudes continually pro- 
portional, and from the ſame Antecedent three other 
continual Proportionals ; the Proportion of the laſt 
to the laſt, will be the double of the Proportion of 
the ſecond to the ſecond ; as is manifeſt in theſe num- 
bers, 2. 4. $, and 2. 6. 18, the Proportion of 18 to 
,, is the double of the Proportion of 6 to 4. For 
$138 isto8, fois 9to 4; but gto4g, hath a double 
Proportion of 6 to 4. Elem. 14 Prop 259. 
9. Two Proportions are compounded or added to- 
Fther, when both Antecedents and Conſequents be- 
Ins multiplyed among themſelves, a Proportion is 
made : For example, if the Proportion of 2 to 3 be 
0be added to the Proportion of 4. to 5 5 let the An- 
[Cce- 
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tecedents 2 and 4 be multiplyed one by another, ayiſſ;3. Pr 
they make 3; then let the Conſequents 3 and ; \yIfſkteceder 
multiplyed one by another, which make 15. Thilſent to | 
being done, the Proportion compounded of the Pro i 14. A 1 
portions of 2 to 3, and. to 5 is the Propartion of jſiſþeen the 
t0 15, according to Eucl. Elem. 6. def. F- an Pro! 
' 10. Otherwiſe, if it be thus, as 41s to 5, fo 3 v 15, If 
another, which ſhall be 3+, the Proportion of 2 to Wire kind 
(that is, both being multiplyed by four ) will be ohnpoun: 
8 to 15, that which is compounded of the Proportihnd, of 
onsof 2to 3, and 4 to 5. elaſt; 
11. The SubtraQion of a Propartion from a Pro jen of 4 
portion, is done by dividing the Quantities of theſſh g, an 
whole Proportion to be ſubſtrated by the Antecsed by n 
dent, and the Conſequent of the whole to be {ub 16. B 
trated by both. For example, let the whole Po, whit 
portion be of 8 to 15, the ſubtratted, of 4 to'5. I|Mrithme 
divide 8 and 15 by 4, the Quotients are 2 and 3\,id to | 
Again I divide the Conlequent of the whole ProportiWonſtant 
on 15 to be ſubſtrated by both the Quantities, tyMoncert 
wit, 4 and 5, the Quotients will be 3% and 3, which Wire we 
are in the Proportion of 12 ta 15, placing them ine ;t 
order 8, 12, 15. If from the Proportion ef 8 to 15,ſean be 
the Proportion of 12 to 15, that is, of 4 to 5, Me w 
taken; it is manifeſt that there remains the Proportion given 
of 3 to 12, that is, of 2 to 4. 6, th 
12. Otherwiſe, if it be thus,as the conſequent ofthe ther 
Subtrahend , which is 5, is to its Antecedent 4; loionals 
the Conſequent of the whole, which is 15, is to the th 
other 12; placing in order 8$, 12, 15, it is plain thatnto 1 
the Proportion of 12 to 15, that is, of 4 to 5, beingſfnd Ar 
ſlubtraſted from the whole Proportion of 8 to 15ſt par 
there remains the Proportion of $ to 12, that is, 4ſſneen 
2 t0 3. ortio 


13. Pr0- 
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er, adfſſÞ13, Proportion is multiplyed by ſaying, as the 
id 5 ffkcecedent is to the Conſequent; ſo the Conſe- 
 ThiiMent to a third, and fo the third to a fourth, &c. 
the Prof 14. A Proportion is divided by Number, when be- 
on of $Wcen the Antecedent and Conſequent, one or more 
an Proportionals are interpoſed, 
ſo 3 t 15. If there be never ſo many Magnitudes of the 
2toz!re kind, the Proportion of the firſt to the laſt, is 
ll be of Þþnpounded of the Proportions of the firſt to the ſe- 
roport-Whnd, of the ſecond to the third, and fo forth unto 
elaſt; asin any Numbers, 4, 9, 10, 3, the Propor- 
1 2 Pro-on of 4 to 3 is compounded of the Proportions of 4 
z of thelflþ 9, and 9 to 10, and 10 to 3, which is Demonſtra- 
Antece-ed by many. 
be {ub 16. But there is another kind of compared Quanti- 
le Profil, which is alfo called Proportion, not Simply, but 
0'5. Irithmetical Proportion. Now four Quantities are 
and 34, Mid to be in Arithmetical! Proportion, when the one 
roporti-Wonſtantly exceeds the other by equal differences. 
ties, tyFoncerning which Proportion, I ſhall only ſay, If 4 
which Mine were cut into 4s many equal parts, as it & umelligs- 
hem ine ;r may be divided into, the Geometrical Proportional 
| tO 15, When between every next two of theſe parts, will be the 
) 5, Xfone with the Arithmetical mean, It (for example) 
portion oiven Line ſhould be divided into the parts 2 and 
6, the Arithmetical Proportional mean will be 7; 
it ofthe then 2, 9, 16 are continual Arithmetical Propor- 
| 4; loſionals. Now the Geometrical Proportional mean is 
to tieMeſs than 64 but if the ſame Line had been divided 
in thatſnto 100000 equal parts, and both a Geometrical 
, beingſWnd Arithmetical mean taken betwixt the whole and 
to 15Wts parts 99999, how ſmall a difference would be be. 
t is, 0fſfineen thoſe two Geometrical and Arithmetical Pro- 
, ortions? Therefore by how much leſs the ht 4 
F109: - 
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betwixt the extteams is, by ſo much leſs is alway 
difference between the Geometrical and Arithmetic 
mean. Wherefore if ſuch means were every whe 
interpoſed, all their difference would vaniſh, Th 
is a moſt uſeful Propoſition for finding out the Propy 
tions that ſtreight Lines have to crooked. 


n—_— 


CiA.arz. HL 
Of Algebraical Operations. 


I. TY Algebraiſts inſtead of things, that is, in 
ſtead of Magnitudes, put Letters as the Sp 
cies of things, which in this manner we are taughtty 


Add, Subtrat, Multiply and Divide. If the Specislf 


be ſolitary, as A and B, they are added by interps- 
fing the Sign. , which ſignifies more. A and 
then being added, the ſum is A | B; but if B he 
to be ſubtrated from A, they interpoſe the Sign — 
which ſignifies leſs, or a mult. Therefore A—B 
is that which remains of the Magnitude A ; after that 


B is taken from it : Multiplying by a Number, is whe 


the Number Multiplier is prefixed, as 2 A, 3 Av 


The multiplication of A by it ſelf is performed by 


writing AA or Ag; a Line cannot be multiplyed 
by it ſelf, and this is the firſt thing wherein the Alge- 
braiſts of this Age differ from Dzophantus and the An- 


cients, who contained themſelves within the bounds IK* 


of Arithmetick. If A be to be multiplied into B, they 
write A B, if it be written = A is underſtood to be 
| Civided 
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We vided by B, which ſignifies the Quotient, as if A be 
Iwayzth | | 
ths , and B2; that mark B is 5, this does indeed 


y wry well in Numbers ;, but if A A be a Square Fi- 


ph ure, and B the Divilor a Line ; then that Quotient 


= ſhews how often the Line B is in vhe Square Fi- 


ue AA, which is againſt the nature of true Alge- 
n, and likewiſe abfurd; for Planes or Flats are not 
ompoſed of aggregated Lines. 
But if the Species be affected with like Marks or 
1gns, as |- A -|- A, they being added together make 
A. For this is a true Rule of Oohired and the 
\|gebraiſts ; in Addition the Species are to be added, 
- is, in.fod # common Mark to be affixed. If therefore — A 
the Spe. added to — A, the fumm will be —2 A; but if 
whttoſ'* Marks be different, then this is the Rule, let Spe- 
Species ies be ſubtra&ed from Species, and the contrary 
nterps Wark prefixed to what remains; ſo that + A 'and 
and 3&- A added together make o, that is nothing. 
FBhefſl 3. But if two affeded Species be to be added to 
ign _$'"o affe&ed Species, this is the Rule If they be like 
A —pgWigns , let the Species be added, reſerving the Signs. 
erth 80 AB, and A+B added together make 
s When i# A-|- 2 B, But if the Marks be different, as 1n theſe 
AG-A—B, and —A+|-B, the Rule is; let the like 
ied by ſeated be ' reduced” under their proper Signs, and 
iplyed Þ'* ſumma will be -|- A -þ B—A— B, that is no- 
Alge. ung, | 
he An. 4.10 SubſtraRion, if the Species be ſolitary, and 
ound; ach have the Sign +; as --+ A + B, and 4. B beto_ 
they ſubtrated from -|- A, the remains is the Species 
tom which the Subtraction is made, with the Sign-|-, 
to be Mopether with the Species ſubtrated having the con- 


vided trary 
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trary Sign. For B taken from A leaves AR, 
if both the Signs be —, thedifference of the Spe 
with the Sign -]- is to be taken for the remaining y 

as if —5, be to be ſubtraded from — +, the ren; 
will be +2. For it is manifeſt, that — 5 isng 
than — 7 by two unities. And that it is fo, is & 
to be underſtood by any that will rake the pains; 

- conſider it. For what is it elſe to take the def 
from a given Magnitude, but to add to it the del 
ent Magnitude which it wanted ?-If therefore 
be to be taken from A, it is maniſeſt that theres 
tnains 2 A. For by the very taking away of the 
fe&, the acceſſion of that which was wanting if:{Wng 
ded; inthe ſame manner as he that remits a debt, of 
Rows upon his Debtor as much as he hath remit 
If ſeveral Species affefted with Signs be to be mi 
plyed by one or more Species affe&ted, this is the Ruk 
If the Signs be like, let the Sign-]- be prefixed to theory 
multiplied Species, but if different, the Sign — af 
this example ; 


AB A--B 
AC ><. 
+C ABC  —CA+BC 
” AA-FAB _ +AA—AB 
AA-+CA-ÞAB+BC =+—+AA—CA—ABHSY f $ 


Which is true indeed in Numbers ; but if they bÞ: A 
Lines, falſe. For nothing can be multiplied but by 
Number. te oree 
As many ſpecies as you pleaſe, and howſocyer ajFf* Mai 
feed, are underſtood to be divided, when thicy pli 
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Diviſor under the Dividend, as os is the 

otient of A-|- B divided by BC, that likewiſe 

"Wrve in Numbers ; but if A-|- B be a Superfice, and 

C aLine, it is abſurd, as we obſerved before. 

hat remains is no more but labour in ſeeking out 

xmmodious Suppolition from whence they may be- 

4, _ is not art, but groping and chance. Now 

hen they have found out any Proportion by Chan- 

e Wop, Converting, Multiplying, Dividing, Compound- 

Wo, and elevating and depreſſing it by a Scale of con- 

ual Proportionals, they toſs the ſame, until that at 

10:Wioth unawares, and by hap-hazard they ſtumble 

00 ſome Equation that may ſatisfy an Arithmetical 

it&Moblem : But it is impoſſible by this method, to an- 

r a Geometrical Queſtion. Algebra is indeed, 

of the Rules of Arithmetick, to the attaining the 

ed to theory whereof, two or three days at moſt are re- 

| — zFired, though to the promprtitude of working, per- 
ps the praftice of three months is neceſlary. 


= = 3 a A 


—_ f Square Figures , and Square Numbers. 


they bY A Square Figure and Square Number, when 
but by £ & they have fo many Square and equal parts, 
te one and the ſame thing; for a whole Figure, and 

WW mamber of its patts, are the ſame. 


2. If 
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2. If Square Figures be deſcribed from creſcem} 
di ( or Radiug's encreaſing ) as Numbers in naty 
order from an unity, they differ among themſelyg 
odd Numbers of the ſame order. For the leaſt Figy 
is one, to this the next odd Number ( which i; 
being added, makes the next Square Figure (, 
To this again the next odd Number ( 5 ) being addee 
makes the third Square (9 ) and ſo on. Therefy 
the exceſſes of the {aid Squares encreaſe as odd Nur 
bers from an unity, to wit, 1, 3, 5, 7, Cc. 
3+ If there be three, Square Numbers next-to on 
another in order, and a unity be taken from t 
middle, the number that is left is the mean Proper 
onal betwixt the extreams. For example, 100, 8,6 
are Square Numbers next to one another' in ore 
Let the Unity be taken from $r, there remains 
which is a mean Proportional betwixt 100 and 64 
In like manner 49, 36, 25, are Square Numbers ner 
to one another in order. Take an Unity from 
middle 36, there remains 35 the mean Proportio 
betwixt 49 and 25. Soin theſe 9, 4, 15 if fromth 
middle 4. one be taken, there remains 3 the mean he 
twixt the Squares 9 and 1, Laſtly; 400, 361, 32; 
are Squares next to one another in order : If fromth 
middle 361 an Unity be taken, there remains 36 
the mean betwixt the extreams 4co and 324, and i 
in all, 
4+ Betwixt two next Square Figures, if to the ll 
Square its Root be added, the whole will be the me 
Proportional. For if to the Square 1, its Root (whid 
1s 1) be added, the whole 2 is the mean Proper 
tional betwixt 1 and 4. In like manner, if to the Squat 
4 its Root be added, the whole 6 is the mean Proper 
* tom 
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tional betwixt 4 and 9; and fo in all, as is manifeſt 
by induRlon, A 

+. If from. a Square its Root be taken, thete 
ail remain the mean betwixt it and the next lefler 

vare. Let 100 be a Square Figure, if its Root 
10 be taken from it, there will remain ninety, the 
Proportional mean betwixt 100 and 81, the next 
lefler Square, In like manner if from the Square yg, 
its Root 3 be taken, the remaining 6 will be the 
mean betwizt 9 and the next infetiour Square 4, 
and fo always. | 

6. But if the Squares be not next to one an- 
other, but that- one interpoſes, the lefs Square 
with two Roots is the mean Proportional betwixt 
thoſe two Squares. For if to the Square 1 its 
two Roots, that is 2 be added, there will be 2, 
the Proportional mean betwixt 1 and 9, Likewile 
if to the Square 4 its two Roots, that is 4 be ad- 
dd, ' there will be 8, the mean betwixt 4 and 16, 
and ſo petpetually. The ſame mean will be had, if 
from the greater Squate, its two Roots be ſabtra- 
ed. For if from 16, .its two Roots be taken, 
there. will remain 8, the mean betwixt 16 and 


1 laſtly two Squares have other two between 
them, and to the leſs Square the triple of its Root 
be- added, you will have the mean betwizt the 


two eftteam Squares. For if 3 be added fo the 
Square” 1, there will be 4, the niean betwixt 1 
and 16; or if to the Square 4 the triple of its 
Root, to wit, 6 be added, there will be to the 
Proportional meati hetwitt 4 and 25; or if from 
25 the tfiple of its Root, to wit, 1x be taken , 

K there 
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there will remain io, the mean betwixt 25 ang 
4, and ſo always. From which follows a Gener:| 
Rule, that the mean - Proportional betwixt two 
Squares, is ſo many Roots of the leſſer added to the 
leſſer; or what remains after ſo many Roots are tz. 
ken from the greater, as the greater Square is diſtant 
places in the natural order of Numbers from the 
leſſer. | : 
* 7, Hence it is manifeſt, that the Root of ; 
Square Number is not ( as Algebraiſts imagine ) 
the ſide of a Square Figure, nor at all a Line, 
becauſe a Line addes nothing to a. Flat, or 
Plane; -:; | | 

8. If two Squares are next to one another, 
both taken together, are greater than the double 
mean, by a Unity, or 'one {ſquare Particle. | For 
1,and -4 are next to one another, both together 
make 5 , the double of the mean is 4 , the diffe 
rence is 1. 1n like manner 100 and 121 are. next, 
both together are 221, the mean is 110, the 
double of the mean 220, the difference 1, and { 
in all. Cd dota 

g. If Squares admit of one between them , the 
extreams taken together are greater-than the double 
mean by four. For 1 and g admit of.one betyixt 
them, both together make 10, the double mean is 


- 6, the Cifference 4. Likewiſe I00 and 144. receine 


one between them, the extreams put , together are 
2.44., . the mean is 120, the double mean 240, the 
difference 4, and ſo every where. - 

10. If between two Squares, other two inter- 
pole, the extreams together are greater than the 
double mean by the number Nine, For 1 hy 16 
ave 
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have two betwixt- ther, added together they make 
i7, the double. mean is 8, the ditference 9... Like-" 
wiſe 100; and 49 bave two betwixt them , put ro- 
octher, they make 149, the mean. is, 70, the. double. 
of that 140, the, difference-g. - In like manner ,; 
three, being interpoſed ,-' the extreams . exceed, :the;, 
double mean by ſixteen , and ſo. forth by Square, 
Numbers, throughout the whole Series of Squares.. © 
11; Betwixt two Cubick Numbers, .two mean Pro 
portional Numbers intervene : Now they are fopnd 
out after this manner; if the Cubes be next to one 
another, let the leſs Cube be divided by its Root, then 
let the Quotient be multiplyed by a {ABR that'ex; 
ceeds the-Root by an Unity, the Produ will be the, 
lels of the means, For example, take the next Cubes 
1 and 8; let the lefſer Cube 1 .be diyided by. its- 
Root, 1, the Quotient will be .z., :then multiply, 3, 
by 1, more 1, that is 2, This number. 2.is the\lefs; 
of the means betwixt 1 and 8 ; by the ſame method: 
the, greater mean 15, found out, 2 being divided by 4: 
the Quotient is 2, then 2 being multiplyed.by,.x.. 
more 1, makes the, greater mean, 4. 'Laſtly, 4 be-. 
ing divided by 1,. the Quotient. is 4, and 4; hes. 
ng multiplyed by, 1 more 1 it makes 8; . ox; Jet. 
the Teſs Cube,be 64.,. its Root 4, the next great-. 
er Cube 125, 64 being divided by 4, the Quoti-. 
ent 1s; 16,3. 16 being multiplyed by 4 more 1, . makes 
6, the firſt of the, means. Again, So being divi-: 
ded by 4, the Quatient 'is- 20; which multiply-, 
ed by. 4 more 1, .makes 1e0 the greater mean, .in 
tic laſt_place if 10a be divided: by 4, the. Quoti- 
et will be 25, which: being multiplyed by 4 more 
_ Þ } JI 8 THERE 
k 'W I 12, If 
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more'*2' makes '135, and fo always in Cubes that in-l 


termid6ne. 
If two Cubick Numbers intermit two Cubick Num- 


. bers, the leſs being divided by its Root, the Quoti- 


ent multiplyed' by the Root more 3, will give the 

firſt mean. - Let '27 and 216' be two Cubes, inter- 
mitting two Cubes (to wit 64. and 125 ) 27. being} 
divided by its Root, the-Quotient is 9, which being 

multiplyed by the Root 3 more 3, makes 543 = 
T £ F 
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rſt mean ; divided by 3 makes 18, which be- 
« moliplyed by 3 more 3 is 108, Laſtly 1 08 
xing divided by -3, the Quotient will be 36, which 
nultiplyed by 3 more 3 makes 216. w 

If two Cubick Numbers intermit three Cubick 
Numbers, and the leſs Cube be divided by its Root, 
nd the Quotient multiplyed by .that Root more 4, 
the produ&t will be the firſt of the. means. "And ſo 
rough all the Cubes of Numbers that are in a natu- 
| order, adding 5, 6, 7, &c- you may find the firſt 
neans betwixt any two Cubes whatloeyer, 
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UNS = 


, the Sec; 

m "I F | 1 +7. The 

= A Streight or right Line Angle, is the digre. ſ* cepted 

Fa 9b of two ftreight (or right Lines) fromthe larly fr 

pt vs Berube bee Wh ' + '{angent « 

.\2,5:'The' Quanifity” of a ftreight Line Angle,'is 8, He 

Quantity of the Proportion tay ragtens. code Fr lrch is t 

 cumference hath to the Perimeter of the Circle. * the 

3. The Quantity then of an Angle is not a Line, #80510 

neither a Superfice , nor yet a ſolid Body , but theſÞ*19* Þ3 

Quantity of the Proportion which the Revolution the C| 

the Raaizs hath to another Revolution of the ſame. IN, 9: Al 

4 The Chord of an- Angle "3'2 &' 

———D - Circumference, or Arch, is "on « 

ſtreight Line that joyns toge- ith tha 

ther any two Points of the ir half Cho 

_cumference ; as if there be the {t 

treight Lines from the fam herefo 

"Point AB, Ab, AC, andthe of the | 

Angle ABD a right Angle that of t 

but the Arch Bb C. Thentheſ| 19+ | 

reight Line BC is the Chord ileted 

Cat | or {ubtenſe of the Arch B ſo 0n as 

_ and the freight Line Bb thqh©ME £0 

Chord of the Arch Bb. | upon it: 

 5- Theright Sine of the circumference is a ireigh Longitr 

Line drawn from one term of the circumference, i% any 1 

the Radius which paſſeth through the other term per} * 7: | 

pendicularly; as Be gr «6, is the right Sine of tht and 

an... FO s mig 
6. Ti 
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1 1 6, :The Secant of an Arch or circumference,-is a 
 -{reight Line drawn from the Centre by one term of 
11\hc Arch to the ſtreight Line which is drawn perpen- 
.'' | Micularly in the other term to the Radius; as A D 
; the Secant of the Arch BC. 
7. The Tangent of an Arch is that part which is in- 
ge. cepted of the right Line which is drawn perpendi- 
Wvlarly from the beginning of the Arch; as BD is the 
'Wangent of the Arch:BC, or of the Angle ABC. 


is the lf} 8. . Hence it is manifeſt, that the right Sine of any 
J cir Witch is the half of the Chord of the double Arch, or 


hat the Chord of the Arch, is equal to the double. 
ight Sine of the half- of the Arch, as if the Arch B6 
the half of the Arch BC, 44 doubled will be equal 
othe Chord BC. TE 

9. A lefſer Arch hath a leſs Proportion to its Chord, 
han.a greater Arch hath to its Chord. For the Pro- 
Wortion of the Arch BC to its Chord BC, is the ſame 
vith that of Bb, the half of the Arch -BC to the 
Walt Chord Be. But the Chord of the balf Arch BC 
re belſÞs the ſtreight Line Bb, which is greater than Be, 
herefore (by Chap. 1. Num. 2. ) the Proportion 
Wot the lefſer Arch Bb to its Chord Bb is leſs than 
that of the greater Arch BC to its Chord BC. 
10, Hence it follows, that if the Arch Bb were 
Wileted, and-the Biſegment of it again biſeted, and 
ſo 0n as often as can be done. We would at length 
Fecome to a Segment of an Arch , the exceſs of which 
won its own Chord ſhould be lefs than any given 
YLongitude, and-by conſequence lefs than the breadth 
e if any Line having never {0 little Latitude. 
n perf 27+ In like manner, if a freight Line were biſe&- 
f thaJ*d, and the Biſegments thereof again biſeed as often 

might be,” we would come at length to a a? 

| lefs 
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leſs. than any aſſignable Quantity, and therefore leh 
than the breadth of a Line, having never fo little Lz. 
titude. [97 

12. Now that univerſal faying, every Areh'# pre. 
e&r than its Chord, would hold univerſally trve, ifiben 
could be given an Arch of a Circle, and a ftreigh 
Line, that had no breadth; but neither is there a Line Mihought 
without Latitude, nor if there were, or could he but ihe Arcl 
ſuppefed, could it enter into a Demonſtration, that Weſ this C 
handles the Proportion of Superficies and Solids; be. Win that t 


cauſe they are different kinds of Quantity, as appears Wane kin 
by the fifth Definition, EI. 5. of Excl. Neither ( a; | ſowſocv 
conceive) would Dr. Walls have thought other ways, Wangle m 
but that that Definition is not found among the Prin MW 15. | 
ciples of Algebra in Oughtred's Key of Arithmetick, Wight Lit 
ES: 23. Inany Triangle, if the WhightAn 

D Angle be cut in two equal ncreaſi 

/ parts, and the ftreight Line han ar! 

that cuts the Angle, cut alſo pf whick 

the Baſe; the Segments of the FWuave an; 

Baſe will be in Proportion of I 16. 

the Sides. This is clearly De- Þn Ang| 

monſtrated in Eucl. Elem. 6, qual A 

Prop 3: ----: \ **  'Wutit is 

| 14. There is angther kind Þ the ci 

| of a plain Angle, which they IÞdes ſho 

call the Angle of Conta&, Þ an A 

ſuch as the Angle that the ſtreight Line BD makes Þ be n( 


with the Arch BC in th& Point B. Which Euclid 
{or his Interpreter Theor ) and many that have fol- 
lowed him, have affirmed to be greater indeed than 
any acute Angle; and the Angle which A B makes 
with the ſame Arch BC, bigger than any acute Angle, 
yet leſs than a right, which is manifeſtly abſurd. p or 
F ; es 0 " +9 then, 
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ef, Mihen,as Dr-Walls will have it,the Angle of ContaQt had 
La Mibeen of the ſame kind with the Angle that is made by 

the Revolution of the Radius; for every Angle that 
not obtuſe, is either right, or leſs than a right Angle, 

Mey fo much as any Angle is acute, 

They were in the firſt place miſtaken in that they 
hought the ſpace betwixt the ſtreight Line BD, and 
he Arch BC to be an Angle, which (by Numb. g. 
Wet this Chapter )) is falſe.. They were alſo miſtaken 
. Win that they. took thoſe Angles for Qyantities of the 
me kind, which is falſe. For an Angle of ContaR, 
owſoever multiplyed can never equal nor exceed an 
\ngle made by the Circulation of the Radius. 

15. If it were true that the Angle made by the 
ight Line A B with the Arch BC were leſs than a 
ightAngle; it might come to paſs that an acute Angle 
creaſing Uniformly, would at length become greater 
than a right,which yet could neyer equal it;the ground 
f which abſurdities is, that they thought no Line to 
ave any Latitude, nor a Sine any Quantity at all. 

16, That an Angle in the Centre, is the double of 

. Wn Angle in the circumference, ( if they inſiſt upon 

qual Arches) is Demonſtrated by Eucl. El.3. Prop.20. 

but it is to be obſerved, that to the eſſence of an Angle 

n the circumference, it is not required that both the 

des ſhould terminate in the circumference; for DBC 

& an Angle in the circumference, though the Poing. 
; Þ de not in the circumference. 1 
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| f the Proportion of the Perimeter to th 
- Radius of. the Circle. aria 
| rtheri 


-Y A Quadrantal/ Arch is equal to the Radius, tw Wthe Ch, 
"'Z Þ gether with the Tangent of 3o Degrees, iſ; be bil 
 'Let the Radius be AB, the half Radius BE, « Werpendic 
AF, draw the Line then EF, the ReQtangle A BEFMhord of 
will be. the half of the Square from | the Radius AB, Wo Chor 
By'the Radius" A B-let the Arch B G be deſcribed, Mfo he | 
cutting EF'in G: The Line then AG being dramWray ther 
and produced to BE produced in-H;- BH will ky .:; N, 
che Tangent of 30 Degrees, and BG the fhird patWre the // 
of the Quadrantal Arch deſcribed by A B, then fronanner if 
the Point'G to the fide AB, let the Perpendiculirfhd prodi 
GI be drawn. In BA produced, take AN. tier »G 
double of AI, ſo that IN bethe Triple of IA, thaſWuzdrant 
draw the Secant NG, cutting AF in T, and pro-fhd {y pe 
duce it to BH in 9. | re drawr 
© I ſay that the fireight Line Byq is equal to tivrejght Li 
_ Arch BG. ime Prop 
Upon AT deſcribe a Quadrantal Arch ST, ve If then 1 
cauſe then the Triangles NIG, NAT are alike;e, we w 
AT will be two thirds of the ſtreight Line Gl ti than + 
half Radius, that is, the third part of the whole Ri cording 
dius. | rch to t 
Becauſe therefore AT is the third part of the Riſhe differe 
dius, the Arch ST will be equal to the Arch Boo, unt 
Let BG becut in two inthe middle in s, and Alﬀence, 


in M, and fet the Perpendicular 5b be drawn to AB Let ys t 
an 
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AM will be the ſixth part of the Radius AB; 


| the Arch YM-equal to the Arch Bz; and as 

is to NA, ſo ſhall'b# be to "A M: Draw then 

I produce NM, it will paſs through 1 2; nowlet it 
th L450 to BH in Q Let'b7 be produced to' 

& Concourſe with Ng in t, and'b + will+be the 

'Weuble of b3, and equal to the Chord of the Arch 'BG: 

r the right Sine of the half of any Arch, is the half 
to the Chord of the dotble Arch. ' Again let the Arch 
. Wh; be biſe&ed in e, and AM in L; and draw'the 
:, f Merpendiculfar' ea to AB, and ea will be the half 
BEM ia of the Arch -B7, and the fourth part of the 
AB. Bo Chords of the Arches Br and 5G. Now let AL 
ibed, Mlo be the fourth part'-of the Rreight Line AT; 
raw MWraw then and produce the Line NL, and it will vaſs 
ill beFſly -: Now let it be produced to BH in P. There- 
l part We the Arch KL is equal to the Arch Be; in like 
| fromWanner if MT be divided in X, draw the Line NX 
1cular d produce it, it will cut the Arch BG in o, {6 
\ theFſWat o G: is the fourth part of the Arch BG, and the 
, then Muadrantal-Arch VX will be equal to. the Arch Bo, 
| pro-fiſÞd fo perpetually. ' The reight Lines then which 

re drawn from the Point N, will divide both the 
0 tieſreight Lines AT, Bq,' and the Arch BG into the 

ime Proportions. | 
Tl, bf If then the Biſection were continued as much as may 
alike Ye, we would at length -come to the Arch of a Circle, 
3 | theFefs than the Latitude of the Line or fide AB. Alſo 
ole KFfcording to Chap. 5. Num. g. The Proportion of an 
ch to the Chord always T-cronfulk Wherefore 
he Re difference of the Arch'to its own Chord decreaſeth 
h Boo, until it become lefs than any aſſignable diffe- 
d A ence, 
to ll Let us _ ſuppoſe the Latitude of the Radius AB 
all to 


x33 Principles and Problems Lib 


to be equal $o:the leaſt Segment, or leſs thanit. (4 
by biſeRing, it can never | be. reduced to nothin 
the laſt and leaſt Segment will bein the ſireight L 
BH to 4, andſo. continually all the equal Segmen 
ofthe Arch BG will lye extended towards the ftreiy 
Line Bqz for By is greater than bt, which is eq 
to:the Chord of the Arch B'G,, Let a. be pro 
ced till it meet with Ng in «, and 4. will be eq 
to four Chords of the Arch Be, but leſs than 
whole Bq. Inlike manner, if the Arch & e bebik 
Qed, and the right Sine of it drawn, that produce 
till it meet the ſtreight Line Ng, it will be equal 
eight Chords of the Arch ae, but leſs than th 
freight Line Bgq, and fo always, until one,come 

the laſt and leaſt nt, whoſe Longitude is eq 

to the Latitude of the Radius AB..--- 

Therefore if the'leaſt Latitude be allowed to th 
fide AB, the Arch BG, and freight Line By vi 
be equal ; but if all Latitude be denyed to a Line 
not only the leaſt part of an Arch will be greater th 

its Chord; but alſo all its parts to all the others, | 
that no Arch can be equal to a ftreight Line. Neithe 
can there be any Line drawn, nor Sine, nor Arch, no 
Figure. For a Line without Latitude is ſnething, u 


the half of it as much. | 


. . Therefore Bg is equal to the Arch BG, that x 


' tothe third part of the Qyadrantal Arch deſcribed 


the Radius AB, | | 
; Now becaule the Triangles GTF, EG q areRe 
angular and alike, and T F the third part of the hal 
Radius AF; Eq will be the third part of EH (i 
excels of the Tangent BH ' above the half Radi 
BE). lhe Triple then of Bq (that is, the Qu 
drantal Arch deſcribed by the Radius AB) is equ 
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ide what remains 0 

ible ; becauſe if by| the Poin 

an to the Point Grj"the- ft | 

ed util it were al tothe ftreight Line B 
wuld do the ſame aþ iBN; and ther fore ſtrei 
nes*from the'Poin through any part of the 
<>, would not doate==—— -- nn 


r 
0 OI Nees a + 


3. Becauſe I have ſhewed in Lib. 2. .( of Geometri- 
| Reſes ) that a Quadrantal Arch. is equal to a right 
e, whole Square is ten titnes as great as a Square 
m the half Radius ;-and have now made our, that 
e ſame Arch is equal to a ftreight Line, made up of 
e Radius and Tangent of 30 Degrees : In this place 
vill from moſt clear Principles demonſtrate, that a 
wre from that freight Line compoſed of the Ra- 

, and Tapgent of 30 Degrees, is alfo the Decu- 
of a Square from the Semiradius.” 


De- 


ns aſp A 
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Deſcribe a: Square- AB.GD; end 1let-it be/dixid 
four ways,. as'well by the: right. Lines EF; GH, 
the PDiagonals «AC, BD concerting in the Centre 
the Square at: m3 and deſcribe the Arch AC: enti 
EF: in 0; 'andlet it be produced to the fide BC in 
WE Us then __ __ of. - 6 Degrees; let the( 
p l "2250 and m4 it. be 
| == al . produced, let | 


£qual to; the be 
ST Coe BE, and (Won 


FA Trarm arm .. equalto the he.T; 


.. gent Ba;be tal 
by b Thea. delcyi WW - 
» Squarg E 1 from. t 


> +: Whole jB L, whi 
& = 8} BLCM, whi 


SE > fo nic 8.40 Bo. Dee? 
MI 7 nent Y. ſtrated tobeer 
M TIX. " to Ten $qu 
| from BE 'or( 
The Squaſefrot BE k BE pG, theSquarefr 
the Tangent B 4, is Ba b G S. to which let CLYl 
be.cqual. - 0+ 
pe 49 46 2 Squarg E/iom BI, wh ich ſhall 
B kc Ho and tet tbe produced 4940 
Z 6 tting. ge y d kh. Let ab Allo bep 
Ace tachel e MZ, og. .and SH 19 Ai 
crſtand now that. the four {ides fs 
AB C , are.cach divided into twelve =. 4 
it will-be that, the ROuarY A B C D does contain 1 
equal: 1ttle,$quares, 


Becauſe the fide BC i 12, the de Bl ins: 


Squares of the foriner is 144, of this 324, the's » 


ef. T 


yes” 
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vivid 19 is 36 1, the Square: from 20 is 460: andtheſe 
3H Ware numbers are | in/order [next toons another: : 
ntre Wherefore | (according to Ghiap. 4 Num.,4')-/an unity. 
"1tns taken from. the mean. Square 361, the remaining; 
C no is the mean Proportional; betwixt 400 and 324,: 
tis, the Root. of the ſquare Number'from 400 mul-' 
oduceMlycd into 324- wy 
.. belf8Again, becauſe B CIs 12, the half ſide BE is 6, 
let @ich-ſquaxedhis:36 3 now the Square from 7 is 49; 
the iſe Square-from 8 is 64 and theſe $quares-are next 
and (fone another. in order, Wherefore (according to 
he TS fane-number of the'l K ourth Chap. ) take an uni 


x takFirom the mean Square;45;" There will remain 48 the 


{cribe Man Proportional betwixt 64 and 36;' or the Root of 
rom & Number:64. multiplied into 36; Now 48 is the 
,, nhpare of the Tangent of 30 Degrees in/the Square 
A. whilſ43. becauſe then 360 is the Decuple of the Squate 
Dendſ py pk, x mr rae en Squar 144» 42S 1 
de en4;3- fo: the-Tangent! of 320-Degrees, in the Square 
Va OO hetaie Sqnges of the Tangent allo, as 16 
: 'or (4; but the Tangent of 30 Degrees in the Square 
1are iro» iy fre py - i5 IG num-: 
. i5to 48z! the Square of the-Tangent{inthe Square; 
\ W454 to 4. Therefore 360 is the Square. from! 
- ſhall MW right Line-compoſed/of 'the Radius and: Tangedr 
; the (30 Degrees, : which right:compounded Line is BE 
0 be piſictiowas-to-be Demonſtrated. ;; | + ft 1 
7 in W4 1n the right Line Ic, take;le:equal to the: 
ne Squight! Line. C1, which; being joyned 'to--BE;: the 
parts, Meh of the Circle deſcribed by. the Radius: Be- will: 
tain 18 dy-Lz:for; BI- hath- the power, of nine Squares; , 
** © Wrreof Ie; hath the-power. of one 3 therefore Be: 
is 13, | the power of ten-half fides, the Arch therefore 


ie SqiaÞcrided: by, it will paſs Þy:;L.-- : Sb5, 1g 
"_l = 5. We 
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© 5. /Wemuſt not here paſs over a difficulty, whi;mes as 
in- the 23 Chap. of the Book of Principles 5 1 did Myen fro 
deed mark, dut thought'fit toleave the Solution oi the t 
ty the Readers : The Solution of this will much «fher of 
duce to the illuſtrating and facilitating ef'Geomenſgquare 
This is the difficulty , the Square CL YH ( wiiize or 
| is. the Square Mole F / 

p Ed EC: ..; TH: the Tangent of ng tha 

| 0 Degrees, aMM$quare 
qual by Conſticks tha 
on to BalWs; the 

is to the $qu Reang 
' Cleb, as4 of the 
as is commWquare 
known, ' Bec om th 
therefore theG@ſdouble 

ty : \- mon I'L Zchil Wh: 
A oY 1 Jap © Y ought to be Mrculy, 
_ FT OT OS: |: tare” ormer 
"TS >. 24 ' 0 21 © Gnommon pherei! 
mY | TX: "LO | and fo that Ol 1 wi 
mon being-tripted and placed upon this ought torce, 

gree with it; burir agreeth'not, for iris lefs. © HiWouble 
ir:my ſeen conclufive;,- rhat the ſide: of the: 50 That 
which is the Decuple of the'Square fromthe hall iy the 
is greater thati-the Square 'from -BL but why! Woſed t 
cauſe it is lefs by ſo much, as the double little qual p 
mb, or c.Z"orie'Y; :- i 217." x.the 

. . - For ſuppoſe the right Line BC to be divided eeing i 
twelve equal parts, the whole Square A BC Dill be 
be 144 of thefe parts ;/ the Square CI'VH: 45, Wr cZ. 
Square alſo'A X' 43 , arid'the Square'D'Z 45. Whe con 
theſe make: 388. - Now ſeeing the Square! from b is 
hatf ide Cl is 36, the wtole Square (hich he Re 


\ 
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i times as much) ought to be 360, 288 beng then ta- 


ken from 360, the remainder 72 ought to be equal 
iWto the two equal ReQangles XD and DY, and ei- 
Wther of them ought to be 36, but it is not ſo, The 


ometegquare FDKk is indeed equal to the Square from ' 
may E or Cl (that is 36) from which if the Re&an- 
re Wole F / be taken, and the ReQangle XK added ( ſee- 


ing that is greater than this by the Quantity of the 


Square kX ) the remaining ReQangle XD will be 


lets than the Square FR, that is, than 36, as much 
as the Square kX or cZ, for the ſame cauſe the 
Rettangle DY is allo leſs than 36 by the Quantity 


| toffof the Square eY or eZ. Therefore the whole 
ommoWquare BL 7 M is leſs than the Decuple of the Square 


Wrom the half ſide, which is 36, by the Quantity of the 
double little Square cZ. | 
What can be anſwered to theſe things? nothing 

Wruly, if there be any ground to find fault with the 

orner Demonſtration ; but it is wholly Arithmetical 
herein it is nof ſo eaſie to be miſtaken. 

I will therefore firſt ſhew the objection to be of no 

oWorce, then whence it is that that difference of the 


j, © mWouble little Square c Z doth ariſe. 


qd That it is of no force, is manifeſt from hence, that 
Hy the ſame argument it may be proved ( it being fup- 
' Woſcd that the right Line BC is divided into twelve 
Equal parts) that the Square of it allo is leſs than 1 44, 


' "Wy the Quantity of the ſame double Square cZ. For 


ecing the Square Cm is 36, the right Atigle Cab H 


CDWill be leſs than it by the Quantity of the Square bm 
\ rcZ, For from the Square Cm on the 'one fide, 
Z 45, Whe complement Eb is taken, on the other bh ,; but 
omWF-b is greater than bh. by the Square bm. Therefore 
he Rectangle CabH is tefs than 36, by the ſame 

\ L little 
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little Square cZ; for the ſame reaſon the ReQangle 
Ab is leſs than 36, by the fame little Square cx, 
there remains for compleating the whole Square, the 
Square bD, which is the half of the Square from the 
Tangent Ba. Forjoyn as cutting the Diagonal in. 
p, it will beas 94, or Bb to Ba, 1o Ba to by, 
that is, to Hb. ab is then the mean Proportional 
betwixt Bb and bH; therefore the Square bD is 
the half of the Square BabS, that is.24 ; therefore 

| | the whole Square 
1441s Equal to 48 
24 | 36-1-36, 
leſs :the double 
Square cZ, which 
is abſurd, For it 
is not to be doubt; 
ed, but that the 
Square ABCDj 
Therefore 
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| 144. 
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no force, and ha 
this fault beſides, 
that the Square 
GE from BL is byit 
made lefs than 360 not by the double, but the Qua 
druple of the Square c Z. 

The cauſe of this diſagreement is therefore to be en 
quired into, and it can be no other, but the reckoning 


_ 


this obje&ion is of 


Lib.l] 
BL is. 
ſtands £ 
ved by 
than th 
ſame it 
leſs tha 
then by 


and per 
wit, th 
Latitud 


of Lines without Latitude in the Proportions of Super. 


ficies, whence it follows neceffarily, that that which 
is contained within the four ſides BL, LZ, ZM, 


MB is leſs than ten Squares from BE, by the double 


of c Z; but that the ſides themſelves are equal to tht 
Quadruple of cZ. Therefore that the Square fron 


Bl 


© Latitude: 


Liblit. is GEOMETRY. i4g 
ſtands good and ſhall remain ſo ; for it cannot be pro. 
red by any. argument, that the Square from BL is leſs 
than the Decupled Square from BE, but that by the 


» 


Moe it will be proved that the-Square from BC is 


leſs than four Squares of the fame BE. We have 
then by tlie Solution of this difficulty removed' oe ; 
and perhaps the greateſt hinderance'to Geometryz.to 


fit, the computation of Superficies by Lines-without 
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BENS. EC wy to thre 

. © Of mean ' Proportionals. cutting 
TRE be take 
1... JOw to find a mean Proportional betwixt tyMHC ir 
right Lines given, is taught by Excl:d's Els, the poi 
Prop. 13. | HC ir 


2, To find out two mean Proportionals betwixt : || c, and 
right Line given and its half; let DC be the right I they ar 
Line given, and its half CG} let them be diſpoſed | HC. 


- toright Anglesin C; then make a Square D ABC] qual: 
and let it be cut as well by the Diagonals AC, BDjſh +4 | 
as by the right Lines gf, qp, meeting four ways in H 

Take the mean Proportional betwizt B C ay 
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half CG; now that is equal to the Semidiagonat HC, 
by the Radius: H C deſcribe the Arch Cm, cutting 
y produced to: m, and let: the Arch Cm be cutin- 
to three equal parts in k and-/, and dtaw Hk, H! 
cutting DC in # and 0. Now let Cx equal to C x 
he taken; draw x 4 parallel and equal to Cp cutting 
ttwHC in e, Ce then is a Square. In like manner by 
; El.6, I the point 0, draw a parallel to the ſide BC, cutting 
HC in b, and by b aright Line bc cutting Hp in 
vixtaffl c, and then both eb'and Hb will be Squares; for 
right | they are ReQangular upon the Diagonal of the Square 
ſpoled || HC. And the Squares C e, eb, bH are then conti- 
nual Proportionals, and therefore their ſides alſo 
(which areequal to the right Lines Cz, no, op, each 
to each). will be continual Proportionals, Now p C 
the height of them all together is equal to CG or 
Dp; then DC, Dy», Do, Dp are continual Pro» 
portionals. Now becauſe as Cp isto py 1p »p to 
0p; it will be alſo, that as Cp more Cp ( that is, 
the whole DC) is to Cp more »p ( that is, D#) 
ſo Dn to Dov, andſo Do to Dp. Thenare Dx 
and Do two mean Proportionals betwixt DC and 
Dp the half of the ſame DC, which was to be found 
out. 

3. If then in the/right Line CB, there be put CE 
equal to Dn, and CF equal to Do beputin DC 
produced, and F G be joyned, and the right Lines 
DE, EF drawn, the Triangles DEC, E CF; 'CFG 
will be Triangles of equal Angles, that is, the Arches 
ſr, tv, 2 y, (having equal ſhanks ). will alſo be e- 
ABC qual | | dS 
, BOY 4 How to find four mean Proportionals betwixt a 
sin HM tight Line given and its half. 


L 3 Let 
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" Let the right Line given (in the ſecond Figur 
be DC, ail the Mifofts CG, rake : fd 


D CBA, the fourth part of which is the Square 


IB 


Sa then the ſtreight Line 1B 'is the mean Proportic 
. / : ea orti 
derwiatthe whole BC anditchalf CG. 


By the Radius 1B deſcribe the Arch Be, cutting 


1K* produced to e; and let it be cut into five eq 


parts by the treight Lines Is, Ib, Ic, 1d cuttine 
ake 


BRinE, &, 1, m, and let Ba equal to BE bet 


The 


Lib.[E 
ſhe Lin 
to B 
l Diag 
n the fa 
t be eq| 


oarallel 1 


onal [1 
and {0 0 
JUUares 
whoſe fi 
k, Im, 
nual Pre 
more K 
KE; {c 
and fo C 
are CB 
continue 
Cl, Cy 
nals are 


its half, 
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The Lines »f, Ef being then drawn, the one paral- 
to BE and the other to Bz, they will meet in 
0 3 Mc Diagonal Line 1B at F, and BF will be a Square. 
nal ln the ſame manner, if By, be lengthened to 0, that 
t be equal to Bk; right Lines. drawn by o and & 
xrallel to the oppoſite ſides, will meet in the Dia- 
zonal 1B at g, and therefore fg will be a Square, 
and ſo of the reſt. Let then upon IB be made five 
Squares in continual Proportion Bf, fg, gh, hs, 31, 
whoſe ſides are equal to the right Lines BE, Ek, 
ki, Im, ml, theſe therefore will be likewiſe. conti- 
nuaf Preportionals ; putting then together, as K B 
more KB, that is, the whote CB, is to CK more 
KE; ſowill CK more-KE beto CK more K}, 
andſo CK more Kk to TK more KU, &c. Then 
xe CB, CE, Ck, Cl, Cm, CK, fixright Lines 
continuouſly Proportional z among which, CE, Ck, 
Cl, Cm intervene. Therefore four mean Proportio- 
nals are found out betwixt the right Line given and 
its half, which was to be done. 
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5. ConſeRary, If in the right Line DC produced, 
CF equal to Ck be put; and CM equal to CJ 
be put in BC produced, and in CD there be put 
CH equal to Cy, And laſtly, if HK, HM, ME, 
FE, ED be joyned, there will be made five Equi- 
_ Triangles, DEC, CEF, FMC, MHC, 

\ C, 


os RE; Oy Cs Pn, » ali. 
pee cat eee 


” - 
— 


6. How to fiad two mean Proportionals between 
, Miwo ſireight, Lines whatſoever given. 


—__ ———_— 
Pans * he RES 
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Let ( in this 3 Fig.) BC the greater and CD the 7. C 
leſſer be given. Let them be diſpoſed at right Angle; MWihere Þ1 
in C, and let BC be equal to AC, let AD, ABMiced CE 
be joyned, and Cc equal.to the right Line B C «MAG, Gl 
taken, and Ac joyned. | | Will * 
; | 8. It 

CB, an 
AC at 
Whe foun 
and the 
Proport 


j -*. c 
| Fo E Fe treams. 
0 pw 0. 'T 


ariſeth 

| pole tha 
4 a ned unt 
which j| 
be ſo n 
like eq 
that thi 
portion 
ACiss 
means r 
cauſe C 
leeing t 
or Dim 
It is nec 
to threc 
and bec 
Angle a 
the rigl 
Propor 


« right 


F A. 

' From the Point D, draw down DE, making right 
Angles at D, and cutting Ac in E: From the Cer 
tre E at thediſtance ED, deſcribe an Arch of a Cir 
cle Df, ending in Ac at f; let the Arch Df be 
cut into three parts in & and e, and the Lines E d, Ec 
being drawn, produce themto De in a and b. Ac 
cording then to the 2 art. of this Chap. cb, b a, aD, 
will be continual Proportionals; and (by El.6.Prop.1.) 
the Triangles A CD, A Dc, will be as the Baſes CD, 
Dec; and the Triangles ACc, E Dc alike; and the 
Triangle A Cc, will be to the Triangle EDc in tis 
double Proportion of Cc to Dc; therefore Ce, Ch, 
Ca, CD, will be continual Proportionals. 

; 7, Con- 


nels 
, AB 
C be 


Wa 


right 
Cen- 
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f be 
{, Ec 

Ac- 
aD, 
P-1.) 
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7. ConſeAary, If then in” the right Line CB, 
there be put CG equal to Ch, and in AC produ- 
ced CH equalto Ca be put, H D being drawn,and 
AG, GH joyned, the Triangles ACG,G C H,HCD, 
mill have equal Angles. 


CB, and the Arch DFf cut in five parts, between 
AC and CD, four mean Proportionals would 


Whe found; but if CD were pot in AC produced, 


and the Angle DE cut in ſeven parts, fix mean 
Proportionals would be found betwixt the ſame ex- 
treams. 


o. The natural cauſe of this truth, from whence 


ariſeth a moſt evident Demonſtration, is this; ſup- 
poſe that the right Lines A C, BC had been length- 
ned until they had been doubled, and the right Lines 
which joyn their ends had been drawn ; theſe would 
be ſo many Diagonal Lines, and would make three 
like equal Triangles. From whence it will follow, 
that thoſe four ſides would have been continual Pro- 
portionals upon the account of equality, of which 
AC is the firſt, Cc the fourth, Therefore that two 
means may be found between AC and CD (C be- 
cauſe CD is leſs than Ce by the Quantity of Dc ) 
ſeeing the difference of Dc ariſes from three Mulas 
or Diminutions of the {ide B C, to wit, cb, ba, aD, 
tis neceſſary that the Difference Dc be divided in- 
to three parts cb, .b a, aD' continual Proportionals. 
and becauſe the Angle CAB is half a right Angle, the 
Anglealſo D Ec ( from which Point E the diviſion of 
the right Line Dc into three parts, being continual 
Proportionals taketh its riſe)ought likewiſe to be half 
« right Angle. 


8. In like manner if CD, were put in the fide - 
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Now ſeeing that that Diviſion into three, is done 
by a Triſe&ion of a half right Angle, and no other. 
wiſe, and in taking four means by a QuinquiſeQin 
or fivefold cutting, and no otherwiſe. Alfo in takin 
fix Proportional means, by SeptiſeAion or a ſeven. Of the 
fold cutting, and no otherwiſe, and ſo forward ; Ng 1 
other method will ſerve to find out means that al - © 
even in number, as 2, 4, 6, 8, &c. except the Tri. 
ſeion, QuinquiſeQion, Septiſe&ion, &c. of a half: By 
right Angle. Hou 
Centre 
BD in 
and [D, 
cutting 
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Rio Ci'n ap. YVIH. 

king ROBY HO LIM 

even. WOf the Proportion of a Square, to the Qua- 
: No Re 2 -R 


drant of a Circle inſcribed i it. 


Hl l By: the $quare ABCD be divided not only by 
wo the right Lines EF, GH, but alſo by the 


Diagonals A C, BD meeting fourfoldly at I in the 
Centre of the Square, and cutting the Arches A C, 
BD in L and M, and deſcribe from the Centres G 
ad D, the Quadrantal Arches A C, BD mutually 


 Ifay that the Square A BCD is to the Quadrant 
# DAC, as to 4. | 


| Though I have 
demonſtrated this .B__ T | 
in another place, G — 8 . 


_C 


——_ 


ot lo eaſt- 
y go alons in 
their thonghts : : 
with long and dif- 

cult demonſtra- 

llons , I ſhall in 

this place demon- | 
rate the ſame by © A. 
ſhorter and eaſti- 


Myct for the ſake | SN -\f 
of thole , who | | D <Þ 


y 
P 
F 


HAP 


cutting one another in the right Line EF af K.-- 


LANVAR 


method, 'By the Radius DH, deſcribe the Arch 
f a Quadrant HF, cutting the Arch BAC in m 
nd z, and the Diagonal BD in s and ”; the ak 
Ea  drant 
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drant then D HF, is the fourth part of the Quadrant DA 
DCA, and the ſpace CLEF-H, is three fourths offſſhs the 
the ſame. Now the {ame ſpace CLF.sH, is tholfkB CD 
fourths of the Quadrant BAr C; taking then thyWquare fr 
common ſpace CLF 5H from both the QuadrantsſWe as 5 to 
there will remain on the one part the QuadrarfſheTrilin 
DHF, on the other part the Triline or three LingſPQL ec 
DArC leſs than the Biline or two Lines »:», moi 5. 1t is 
than the two three Lines CH, AFm, that is, theſſhiſeſt, | 
ſame three Lines DArC, and the Quadrant DHtWalf of th 
equal to one another; and therefore the ſpacſB CD. 
BAFs HC, will be equal to the Quadrant B A rCitheReaa 
For that ſpace conſiſts of the Triple of the Square DIhe Figu 
and the fourth part of the three Lines AL CB, thatſeing tak 
is, of three fourths of the Quadrant, and four fourthſſs the fif 
of the Triline ALCB. Seeing then the three LineWhich is 
ALCB, are equal to the fourth part of a Quadrant:Wnd BA 
The whole Square ABCD, will be to the wholeſWothe T! 
Quadrant DA, as 5 to 4, which was to be DeWauare , 
monſtrated. ._. Whe ſame 
_ 2 Hence it is manifeſt, that the Biline or twolſut follow 
Lines AICLA, is to the Triline or three LinaWogethe! 
ALCB, as 3 to 2; for ſeeing the whole Square BCD 
fave, the Triangle A BC will be 22, of which th©DAC. 
Triline ALCB'is 1; wherefore the Biline AICL\YY Now 
1s 12, Therefore the Proportion of the ſaid BilineMelf of ni 
to the aforeſaid Triline, is as 3 to 2. but that 
3. Its alfo plain that the Biline » #, is equal tinilling ; 
the two Trilines CH», AFm.  - WickofC 
44. It isalfo clear, _that if a right Line were drawiiſtities of 
parallel to the ſide BC by the Point P, in which tive muſt 
Kreight Line DE cuts the Arch CL, and ends iſ 6. D 
the ſide DC at Y, and in the Diagonal BD at (ABCL 
T he Square from Y Q would be equal to the by 
ran. 


6.0. mn GEOMETRY. 1g5 
rant DAC; ſfee- 

1s the . Square | WL 
\BCD to the | We? . 
qare from Y Q, 4 


$as5 to 45 and | M 
he Trilines a | 
()L equal. _ 

5. It % alſo ma- G 

iſeſt , that the 

lf of the Square 

\BCD, to wit, 
heReQtangle AE, 5 
he Figure AKF A E » 
jeing taken away, | 

s the fifth part of the Square A BCD. For that 
which is contained within the three Lines ALE, KB, 
nd BA, together with the Triline BEK, is equal 
othe Triline ALCB, that is, the fifth part of the 
Square ABCD; becauſe BEK, CERK are equal, 
he ſame alſo is true of the Rectangle DE. Whence 
t follows, that the two Figures FKD, FKA taken 

Wogether , are equal to three fifths of the Square 
ABCD, that is, to three fourths of the Quadrant 
DAC. 

Now ſeeing the knowledge of theſe things is of it 
elf of no great uſe ; I might have paſſed them over, 
but that as I had begun to handle Cyclometrie, I was 
nilling alſo to perfe it. Likewiſe becauſe to the ful.- 
els of Cyclometry, it belongs to know alſo the Quan- 
tities of its parts, that is, of its Segments or Angles 
je muſt now treat of theſe. 

6. Deſcribe again ( in the ſecond Figure ) a Square 
\BCD, divided as in the firſt Figure. | 
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To the Arch CP, let an equal LV be taken, a r LE, 

to the Arch LK an equal C k; becauſe then LRi will b 

the third part of the Arch LC; LK will be 10, Ki them 1 

io, and kC 10, of which LC is 30. Again becauſ' eC 

CP, LV are miade equal, the Arch CL beingdni TURAL 

ded by the ſtreight Line De in two in the middk LP 

the Frch PV will be alſo divided in two, in the midi fore 

in e. Both then the Arch Ce, and the Arch Le ae ** 2 

15 a piece. Wherefore the Arch V e;' as well ast 1M V 25 my 

Arch Pe is 2:, and the Arch PV 5, and the Ard Y 18k, 

KV ++, the Arch LV then as well as the Arch poſes or 

is 172; "therefore the Arch CV or K P is 12+. Fronliif®* 

the'ſtreight Line E D, take E 4 equal to the half deſÞ* {ame 

EC, and thie remainder Da ( according to the 13E roportio 

Prop. 1) will be the greater Segment of the ſide DCP 5» #5 © 
or -of the ſtreight Line DP divided in extream an W's E 

mean Proportion. At the diftance D a, deſcribe I wt 

Arch 4b cutting the Arch DB in b; and let DIife* © L 

be produced to the Arch CL in v; the Arch Coli the 

then will be 12, of which CL is 30. For (by AP" by 
14. Prop. g.) the ſtreight Line Db ſubtends the tent 

part of the whole Perimeter, that is, a fifth part 

the Semiperimeter, that is, two fifths of the Arch DI 

The Arch then Db is two fifths of the Arch BD 

and. becauſe the Angle in the Centre, to wit, DA 

is the double of the Angle inthe circumference, t 

wit, of the Angle CDs, the Arch Cv will be ty 

fifths of the Arch CL. Therefore ſeeing CL is 39, 

Cy will be 12; now becaule the Arches LV, Cl 

are equal, cv will be 12z, of which LC is 30 


Wherefore as well LV as CP ſhall be 17+, and P 
or eV 2,, and PV or Ke x. 

If we ſuppoſe the Arch. CL to be 45.,. yet the 
Proportion of the Angles will be found to be the ſame 


F( 


þ.1M. 2 GEOMETRY: 
;LE, Kk, | - 
will be each. | 
W them 15, and 
t eC each 
8. LP 1933 I 
y herefore CP Ni 
ill be 264, and \ 
: WV as mych,and 
Y 18&, Now 
1 poll: more 26+ 
"Freie 45 5 but 
We ſame is the 
proportion of 10 | 
- DO@ 5» 45 Of 15, to 54. It Rands then good, that the 
age EDC to the half right Angle LDC, is as 
« nf74 £0.30, and to LP as 174 to 12;, oras7tos, 
Wdto LK (which is 10) as 7 toq. We have 


© the Quantity of the Angle EDC that was not 
Wown before. 
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Cu av. IX 
Of Solids. and their Super ficies. 


'A Cube to a Cylinder inſcribed in it, is as y to 

1, Let there be a Cube, whole Baſe is f 
Square A B CD, within this Square let the Circ 
GEHF be infcribed. According then to the for 
going Chap.the Square ABCD is to the Circle GEE 


as5to4. Upon all the Points of the Compals, boilif 


Lib:1] 
of a Cl 
height « 
a Spher 
Cyperfic 
the fou 
Baſes, t 
Cylind 
Therefc 
pefficie 
Circles 
0 it, t| 


of the Square AB CD, and Circle GEHEF; ww; 


poſe Perpendicular Lines ereed, the height of ex 
one of which, is equal to the height of EF. So aCy 
| -_ will be deſcribed, togethe 
with a Cylinder inſcril 
in it, and the Baſe of t 
Cube will be to the Baſe 
the Cylinder, as 5 to{ 
Now the Plane that cu 
the Cylinder and Cubel 

_ rallelways to the Baſe, 
every where make a &{ 


on of the Square, to fl 
Section of the inſcrids 


hath D. 
Cylind 
a Cube 
5t0 4z 
ther; | 
F to 2: 
a Cylin 
a Cube 
muſtipl 


Citcle, as 5 to 4. Therefore as the Square A BC; ; 
' to the Circle GEHF ( that is as 5 to 4.) ſo ( acc; 


dings to El.6. Prop 1. ) all the Se&ions of the Cubet 
gether, (that is the Cube ) will be to all the SeAi 
of the Cylinder together (that is, to the Cylinder) 


5 tO 4. 
'-2. The Superficie of a Cube, is to the Superficie 


a Cylinder inſcribed in it, as 5 to 4; For the Supertc 


[ib.lll. in GEOMETRY. 159. 
of a Cube is equal to fix Squares from the ſide or- 
height of the Cube. Now Archimedes in his Book of 
; Sphere and Cylinder, hath Demonſtrated that the 
Cyperficie of a Cylinder without the Baſes, is equal to 
the four greateſt Circles in a Sphere, and with the 
Baſes, to ſix Circles. The whole Superficies then of a 
5 to Cylinder,is equal to the (ix greateſt Circles in a Sphere. 
is th Therefore the Superficie of a Cube, to the whole Su- 


A Circles, that is, as one Square to one Circle in{cribed 
nit, that is, as 5 to 4- NC ng 
-.3.-A Cube toa Sphere inſcribed iti it, -is as 15 to 8. 
MW For a Cube to a Cylinder ( as is already ſhewed) is as 
5to4. Nowa Cylinder to a Sphere (as Archimedes 
2 Cu hath Demonſtrated in the firſt Book of a; Sphere and 
ogetie Cylinder) is as 3 to 2. Therefore the Proportion of 
ſcribe z Cube to a Sphere, is made up of the Proportions of 
e of f Fto 4, and 3 to 25 beit then as 3 to 2, fo 4 to ano- 
> BaledM ther; now that ſhall be 2#. The Proportion then of 


5t0F;5 to 25, is made up of the Proportions of a Cube to 
lat al 2 Cylinder, and of a Cylinder td a Sphere. Therefore 
zube tz Cube to a Sphere is as 5 to 22, that is, ( both Being 
aſe,n multiplyed by three) as 15 to 8, - - 


a vel. A Sphere is equal to the half Cylinder in whicti 


> tO it is inſcribed, together,with the half of the Cone 
nſcridWMyhich is inſcribed in the fame Cylinder, For ſeeing 
A but is Demonſtrated by Archimedes, that a Cylinder is 
( accuMWto Sphere inſcribed in it, as 3 to 2, and to the in- 
_ {cribed Cone, as 3 to 1, a Cylinder, Sphere, and Cone 


will be as 3, 2and 1. But 2 (that is, a Sphere} is ea 
(ual to the half of the Aggregate of 3 and 1, (that is; 
tothe half of the Cylinder, and half of the Cone put 
bogethet) as is propoſed. uh LO Wo tho 
' $+ Archimedes alfo in his ſecond Book of the ys 
M an 


nder) 


>rhcit 
uperſic 


pefficie of 8 Cylinder, is as ſix Squares to ſix greateſt 
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and Cylinder, Prop. 1, ſhews how a Sphere equal to» MW. Becau 
a Cylinder may be found, to wit, that a Cylinder be Wkcie of t 

| taken, which to the Cylinder propoſed is as 3 toz, Whe Circ 
that is, as the propoſed Cylinder to a Sphere, then he to the 
that two mean Proportionals be found. betwixt the Mhe Axis 
height of the taken Cylinder, and the Diameter of the Wlf of t 
propoſed Sphere : But to find out two mean Proporti. Wixis E ! 
onals betwixt two right Lines, was not then found out, FWroporti 
How that is to be done, I have Demonſtrated in the Wie Circ 
ſeventh Chapter of this Treatiſe. | Sphere. 1 

* 6. TheSuperficie of a Sphere, is equal to the four Whe Axi: 
createſt Circles in the ſame Sphere. \xis of 
For if the Arch of the Semicircle E F be turned GEHEF 
round upon the Axis EF, it will be the Superficics of Why the 
the Sphere. From the Point © +, Hi 
F, let the ſtreight Line FI Khent or 
be how you will drawn to Wemainir 
the circumference , and Wy IK i 
from the Point I draw the Wie of | 
right Line IK parallel to Mortion 
the ſide BC, cutting the Memainit 
circumferencein K,andtheM 8. La 
Axisin L; the Angles at L Whit the 
D will be right; and as Fl ruple © 

to LI, ſowill L1be to LF, Mfollow 

and as FI is to FL, ſowill EI be to EL, becauſedl Wa Cyl 
the like Triangles F LI, E LI. Now whil& the Seni- Mevolut 
circle turns upon the Axis EF, let the Circle IK be Wiis, 0 
deſcribed from the Point I in the Superfice of tht MWylinde 
Sphere; and it will ſo fall out in whatſoever Point «Ml theſe 
the circumference EF, the Point I be placed, but » Withar 

. FE isto LE, ſo is the Circle upon EF to the Circle Won, th: 
upon LE ; for Circles are in the double Proportion d tcthe! 
Rays or Radius's. __ Wircied: 
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1 to WM. Becauſe then all the Perimeters IK make the Super- 

r be Wcie of the Sphere, and all the right Lities I K make 

0 2, Mhe Circle GEHF ; the Superficie of the Sphere will 

then Wh to the Circle GEHF in the double Proportion of 

the Mhe Axis EF to the Radius of the Circle GEHF the 

f the Walf of the fame EF. But the Circle deſcribed on the 

orti- Mixis EF is alſo to the Circle GEHF in the double 

out, roportion of the Axis EF, to the Semidiameter of 

1 the Whic Circle GEHE. © Therefore the Superficie of the 
Sphere. is equal to the Circle, whoſe Semidiameter is 

four Whhe Axis EF. Now the Circle whoſe Radius is the 
\xis of the Sphere, is the Quadruple of the Circle 

ned FGEHF. Wherefore the Superficie of the Sphere is - 

ies of Wlſo the Quadruple of the ſame. 


Point © +, Hence it follows, that the Superficie of any Seg- 
ie Fl Bent or Portion of a Sphere, is to the Superficie of the 
wn to FWemaining Portion, as the Portion of the Axis cut off 
_ and By IK is to the remaining Portion, to wit, the Super- 
w the Ficie of the Portion FIK, is to the Superficie of the 
llel to Mortion E1K, as the Portion of the Axis FL, to the 
18 the MWemaining Portion E L. 


ndthe WW 8. Laſtly, Becauſe Archimedes hath Demonſtrated, 
es at L {What the Convex Superficie of a Cylinder, is the Qua- 
as FL Wruple of the Circle, which is the Baſe of the Cylinder, 
to LE, Wt follows, that it is the ſame thing, as to the quantity. 
auſcol Wa Cylinderical Superficie, whether it be made by the 
Semi- Wevolution of the Perimeter of the Baſis about the 
[ K be Wis, or by the motion of the Baſe by the ſides of the 
of the Wylinder, or by the circular motion of the fide. For 
Int dl theſe beget equal Quantities of Superficiez neither 
but % Withard to be underſtood even without a Demonftra- 
Circ Won, that there is no difference in making a Superficie, 
tion df iether the Circle that is the Bafe of the Cylinder be 
{tried ireight by the ſide, or whethes in every Point, 
ecaul | M 2 of 
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of the ſide Perimeters be ſeverally deſcribed, or whe 


ther from the whole fide one Perimeter be deſcribe 
Now the Superficie of a Cylinder ( that is, the thi 


, Coat of the Cylinder fiript of, its Skin, being diſplay 


ed and extended in a Plane) becomes a Triangle, 
which one {ide is the Diameter of the Baſe, the other 
a ſtreight Line, whoſe Square is equal to ten Square 
from the Diameter of its own Baſis. 


| Cmiz'n IX 
Of a new Method of Treating of Solids ai 
their Superficies, by the efficient Cauſes, 


L E M M A. 
AN Agent working Uniformly in a given time, { 


perfe&ing a deſigned work, if in ſome parts 
that time he work, and in ſome others reſt; the work 


that is done, will be to the work left undone, as tit 


time wherein he worketh, to the time wherein herck: 
eth. For example, If a given piece of Land may b 
continued labour be wholly Plowed in three days 
then if it be only Plowed two days, and one day ipen 
| idlely; that which ſhall be Plowed,will be to that whid 
remains unplowed, as 2 to 1; and what was deſignd 
to be Plowed, will be to what is Plowed, as 3 to 

and to the unplowed, as 3 to 1. In like manner, ho 
much an Agent by continued and uniform labour 6 
do in any time, a double Agent by the like labourc 
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rides cn do as much, if one half of the time be ſpent in 
* thi Wyork, and the other half idlely. _ 
(playfi{ Moreover how much the Agent loſeth in time of 
le, efjorking, 10 much it muſt be thought he reſted, and 
 otherltheſe are manifeſt by the light of nature. 
quareyſ9 1. The Convex Superficie of a ſtreight Cylinder, is 
equal to the Superficie of a ſtreight Cone, having the 
{ame Baſe with the Cylinder, but double the height. - 
Here (Fig. 1, take the Cylinder ABCD, ſuch 
25is propoſed, whoſe Baſe is the Circle BC. -Now 
BCD is a Square, let the Square ABCD be di- 
ided in two in the middle by the right Line GH, 
parallel to the fide AB, and length- 


s and en GH to K; let then GK be 
iſe , —— | thedoubleof GH. JoynBK, KC, 
'S and BH, CH; then the Square 


ABCD, and the Triangle BKC 
have the ſame Baſe, but the height 
of the Triangle BKC, is double 
ne, f the height of the Square ABCD. 
parts Suppoſe the right Angle DG to 
e work turn round about the Axis GH, 
as tht and by thatCircumyolution from the 
he rel Reaangle DG a right Cylinder will 
nay bylſſe deſcribed, but from the Triangles &@HG, CKG, 
» daysW'o right Cones, and from the ſide DC, the Su- 
yy ſpeniiſÞerticie of the Cylinder, and from CH, CK, the 
t whidWes of the Cones, two Conical Superficies, and from 
eſignel]e Point C, the circumference of the Baſe. Theſe 
3 to Wings ſuppoſed we are to demonſtrate that the Conical 
r, hoſWperficie of the Cone BKC, is equal to the whole 
our a'perficie of the Cylinder A B CD. 
our all Draw the right Line ab, as you Pleaſe, but parallel 
WP the ſide B C, cutting the freight Lines BH, CH 
| N 3 in 
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in 4 and b. The Proportidn thts of BC to aj, 
will be the ſame with the Proportion of H a to HB; 
and becauſe 4b is placed any where, the ſame yil 
the Proportion be every where ;, and becauſe the righ 
Line B C by an uniform motion, and to right Angle 
by the ſides BA, CD, will compleat both the Cy. 
linder A BCD, and its whole Superficie ; but the 


motion failing according to the Proportions' of tins,iſ 


prey will deſcribe the Triangle BHC; the right Line 
BC reſts as much from working, as it worketh. The 
Superficie BH C will then be equal to the two Super: 
ficies BAH, CDH, that are not made ( according 
to the foregoing Lemma.) Now becauſe the Diane 
ters are in the ſame Proportion one to another, as the 
Perimeters; the Perimeters alſo will be deficient inth 
ſame Proportion with the times.. The Perimet 
therefore: of the Circles, which conſtitute the Super. 
ficie BHK, that is, the Superficie of the Cone it el 
BHC, is equal to the half of the Superficie of the 
whole Cylinder. But the Triangle BKC, is the 
double: of the Triangle BH C, and the Conical 
perficie of the Cone BK C, is the double of the C 
nical Sperficie of the Cone BH C. Therefore tht 
Superficie of the Cone BRC, is equal to the Cont 
Superficie of the Cylinder ABCD, which is the thin 
propolid. fo et 

+ '2, The Convex Superficie of a Cylinder , is ti 


Iways | 
a5 wk 
Ways be 
decaule 
orced | 


Quadruple of the Baſe of the ſame Cylinder ; for leq. . 


ing the Convex Superficie of a Cylinder, is made! 
the Perimeter of-the Cirele, which is the Baſe oft! 
Cylinder working uniformly; if a Perimeter whic 


is the double of the Perimeter of the Baſe , ſhoulf.. 


work one half of the ſame time, and reft another hal 


© "DR ; . WT; 
it will perform as much ( according to the forego 


Lemma.) 
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Lemma.) But the'Perimeter of the Circle, whoſe 
Radius is HG is the double of the Perimeter of the 
Biſe BC; and the Circle from HG, is made by the 
Radius HG equal to B C by a circular Motion, that 
is, the Radius B C ceaſing as much as it operateth, 
to wit, failing in operating according to the Propor- 
| tion of the times wherein it doth 
'R.-—"q=.,c operate. Therefore the Circle , 
aA whoſe Radius is HG ( which is the 
Quadruple of the Circle that is 
the Baſe of the Cylinder) is equal 
to the Conyex Superficie of the Cy- 
linder ABCD. And this is a 
ſhort, clear and natural Demonſtra- 
tion drawn from the efficient cauſe, 
but ſuch as Archimedes could hot 
make uſe of; it being the opini6d 
in thoſe times, that a Line ought 
Walways to be conſidered without any breadth, that is, 
Ys nothing; and therefore that a Superficie could no 
mays be deſcribed by the Motion of a Line ;: ſo that 
decauſe of the prejudices of others, Archimedes was 
orced to make uſe of a long Demonſtration, feading 
8 impoſſibile, which no Mans Wit but his own could 
Wave oyercome. 


3. A right Cylinder is the triple of a right Cone 
nlcribed in it. For a Cylinder is made by the uni- 
Jorm Motion of the Circle B C (Ifay of the Circle, 
lot of the Perimeter ) which is the common Baſe both 
the Cylinder ABC D, and the Cone BHC. Now 

Ircles haye a double Proportion of that which their 
Diameters have. Therefore the Circle BC, to the 

M 4 Circle 
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Circle 'ab,' is in 4 double Proportion of the Diameter 
BC tothe Diameter ab, and ſo every where. Now 
the Circle whilſt it maketh the Cone BHC, loſetk 
every where of its Magnitude in working, the double 
Proportion of the Diameter B C to the Diameter ah, 
But ( as has been ſhewed chap. 2. art. g.) when mean 
Proportionals, as well Geometrical as Arithmetical 
are taken. every where, all together they are the 
lame, Therefore the Circle B C loſeth of its Mag. 
nitude, whilſt it maketh the Cone BHC, two thirds 
of its own entire Magnitude. Now how much of its 
Magnitude it loſeth, ſo much it ceaſeth from work. 
5s x It will then make 
the third part « 
that which the ſame 
entire_Circle' BC, 
would have made, 
that is, a third part 
of the whole Cylin. 
der. Therefore 3 
Cone is the third part 
_ of a Cylinder, that 
is, a-Cylinder is the 
triple of a Cone n 

| {cribed in it. 

4. It may be ſhewed by the ſame method, that 
the ſpiral ſpace which ſprings from the firſt revolut! 
on of a Circle, is the third part of the ſame Circle. 

From the Centre A, by the Radius A B, let a Cit 


cle be deſcribed, and eight ways cut by the ſtreight 


Lines AC, AD, AE, &c. Divide likewiſe the Sc 


midiameter eight ways, of which let one eighth Ad 
be marked in the trezght Line A C, then two eighti 
in the Radius AD at b, three in the Radius A! 

X oY "T8 4 Q 


- 
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at C4 four in the Radius AF at d, five in the Radi- 
us AG at e, (ix in the Radius AH at f, ſeven in 
the Radius' AH at g. Now you muſt ſuppoſe that 
every eighth part is divided, as the whole Radius, 1 in 
as,many equal parts, as it can-be ſuppoſed it can be 
divided into; fo that of what parts AB is 8, Aa is 
1, Ab2, Ac 3, Ad 4, Aes5, Af6, Ag 7; then 
you muſt ſuppoſe a fpira] Line ( whoſe beginning is 
A, and end w drawn through all the Points, a, b, 
cd, e, f, o, B; and this will be the ſpiral Line 
deſcribed by Archimedes. We muſt then ſhew, that 
the ſpace concluded by this ſpiral Line, and the Se-+ 
midiameter AB, is the third part of the Circle 
BUD — 

Becauſe the Circle BCD, is made by the circum- 
duttion of the entire Radius AB, and the ſpiral ſpace 
by the ſame Radius, but failing, thati is, reſting every 
where according to the double Proportion of the 
times ( for all the Circles through a, b, c, d, &c. 
have a double Proportion of the freight Lines 
Aa, Ab, Ac, &c.) the ſpace which 1s left without 
the ſpiral Line unmade , will be the double of that 
which is made by the ſpiral canverſion ; and therefore 
' both the ſpaces, made and unmade together, are the 
triple of the ſpiral ſpace. 
dF. mow | it is manifeſt, that ſince the ſpiral Line A, 
a, b,c,d, e, f,o, B, 1s contually deficient in the ſame 
Proportion with the times, it is equal to the half Pe- 
rimeter of the Circle BCD. 

6. That a Solid alſo whoſe Baſe is the ſpiral ſpace, 
is the third part of a Cylinder whoſe Baſe is the Cir- 
cle BCD — 

7. Alſo that a Square circumſcribed by the Circle 

BCD—is to the ſpiral ſpace as 15 to 4. Now ( as 
ET. We 
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we Demonſtrated before ) a Square is to a Circle in. 
ſcribed in it, as alſo a Cube from the Radius, to the ry ReQ 
Cylinder, as 5'to 4. TheProportion then of a Square MW, &, 2. 
to the ſpiral ſpace, is compounded of the Proportions Ml * Deſct 
of 5 to4, and 3to1; ſothatif itbe, thatas3 toi, we 
ſo 4 to another, which ſhall be F: The Proportion of AB, ta 
a Square to the ſpiral ſpace will be made up of the 


F CW nb, al 
Proportions 5 to 4, and 4 to 7; the Square then is jery wh 
to the Spiral ſpace, as 5 to +, thatis ( both being mub rocked 
tiplyed by 3) as 15 to 4. ' Wii cr 

'L It likewiſe follows from the ſame , that if the abc c 
Circle BCD — be the Baſe of a Cylinder , whoſe Wl , apr 


Baſe is equal to the 


” : | 

FL Diameter of the ſame 2 -**$ 

| | Circle,and that there WW j.ine / 
"18 be a Solid, whoſe Bu I gopoſit 

" wJ ſis is indeed the {pi- ſl the Se: 

| ral ſpace, but the Wl j; def 

Ne 3 height equal to the Il Line « 

height of the Cy- ll the of 

linder ; the Sphere loſing 

| - pr aer ne portio 

Cc ircle 1s » Will WW to the 

+ as bet be the double of the chan 
D {aid Solid. Now we is eV 


have ſhewed before, that a Square into which the Cir: WW (f the 
cle BCD is inſcribed, as alſo a Cube from the Dis W 14. 
meter, is to a Cylinder whoſe Baſis is the Circle ding 
BCD, as 5-to 4, and to a Sphere, as 15 to 8, andto ll the , 
the ſpiral ſpace, as 15 to 4 3 for the Proportion of 15 WW 4 t; 
to 4 being ſubtracted from the Proportion of 15 to 5, MW from 
there remains <2, that is, *. The Solid then whole IU «7 th 
Baſis is the ſpiral ſpace, is the half of the Sphere WW tow? 
wherein B CD is the greateſt Circle. BY = 
Os 
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' 9, By the ſame method it will be found, that a- 


ry Rectangle is to the Parabole inſcribed in it, as 
3to 2. 


Deſcribe then any right Angle ABCD, in whoſe 


ide D C take any where Da, to which. in the (ide 
AB, take an equal Ad, cutting the Diagonal BD 
in b, and let that be ſo every where; then as d 4 e- 
jery where to dc, folet dc beto db, anddraw the 
crooked Line Bcc D through all the Points c; that 
this crooked Line is Parabolical, and the Figure 


ABccD the half of a Parabole, all Mathematicians 
do agree. It is then to be ſhewed, that the ReQangle 
ABCD is to the half Parabole AB ccD, as3 to 2. 
For deſcribe the Reftangle AB CD fromthe right 
Line AB uniformly, and parallelways moved to the 
oppoſite fide D C. Now 
the Semiparabole AB cc D 
is deſcribed by the right 
Line CB moved towards 
the' oppoſite ſide A B, till 
loſing in the double Pro- 
portion of the time AB 
to the time Da; for the 
Proportion of da to de 
Is every where the double WJ 
of the Proportion of da to AT D 
ab; and therefore (accor- 
ding to chap.2. art. 9. ) all the da together, are to all 
the dc, in a double Arithmetical Proportion of all the 
da toall the db. Sothen that which is made uniformly 
from the whole AB(that is,the whole reftangle ABCD 
to that which is made by the Motion of the ſide NC 
towards AB failing or loſing ( that is, reſting wp 
Re + as "FS. work ) 


4 
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Geome 


1750 Principles and Problems Lib.Ill 


work ) according to the ſybduplicated Arithmetica 


Proportion of time, will be that which is left unmade og 

to wit, CDccB one part of the whole Rettangle bther C 

ABCD, of which that which is perfeted, to wit, MW he canr 
the half Parabole ABccD is two. h ther 

And ſo the ReQangle ABCD, is 3 of the ſame MW Geome 

. parts: The Refangle ABCD is therefore to the Ml [et hi 

Semiparabole inſcribed in jt, as 3 to 2, and the double I thing x 

\ Redangle to the whole Parabole inſcribed in it, as 3 Ml hut nei 


to 2. : when 1 
10. We may alſo uſe the ſame method in finding IM feſt, th 


out the Proportion ofa right Angle to the Parabolaſter Þ :nd nc 
( which is called a Cubical Parabole) for if it be eve-  Geom 
ry where thatas 4a ta dc,and dc to db, ſo db to ſl Nence 
a fourth qe (fo that there be four continual Propor- tity, \ 
tionals-da, dc, db, ometr) 
de) the crooked Line BW ometr: 
of that Parabolaſter M 7atity 
will paſs through all ly int! 
the Points e; and WW 4 if t| 
the Proportion of the .ſ whole. 
ReAangle ABCD 
will be to the halt of 
that Parabalaſter, as 
4 to 35 and fo you 
may proceed to the 
ſecond, third, &c. 
| Parabolaſter, whole 
Proportions to. the Rectangle in which they are inſcri- 
bed, ( as alſo of Cylinders to the Cone and Conoides 
inſcribed in them ) are reduced into the table of chap. 
17. of my Book de corpore. Such is then the natural 
aptitude of the Lemma prefixed to this Chapter, to 
the Demonſtrating of the greateſt Problems of pure 
Geometry, 
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Geometry , that he who knows by what Proportion 
of Proportions ( for ſeeing Proportion is a Quantity , 
there will be Proportions of Proportions, as well as of 
bther Quantities) every compared Figure is framed, 
he cannot be ignorant of their Proportions one to ano- 
ther. But what ( may ſome-body ſay ) is that pure 
Geometry ? is that Geometry true which is impure ? 
Let him term it mixt, not impure. Bur how can a 


thing pure, mixed to a thing pure, become impure ? 


but neither muſt that be ſaid ; but that then it is mixr, 
when it is applyed to matter. For it is indeed mani- 
feſt, that if it be not applyed to matter, it is uſeleſs, 
and no more but meer hard words. I call that pure 
Geometty , with which nothing of Arithmetick is 
blended, but what may alſo agree to a continual Qyan- 
tity, which is the proper and adequate SubjeR of Ge. 
ometry. Therefore the chief things that corrupt Ge- 
ometry, are the ſurdity of Numbers, Longitude without 
Latitude, and Latitude without thickneſs, and the late- 
ly introduced Doarine, that Fra&ion is Proportion, 
oY the half were the Proportion of the half to the 
whole. 
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Of Demonſtration. 
| tant ; 


PÞ the firſt place it may be doubted, whether De. Merl Iny 
K monſtration goes before, or comes after. Know. Wilt, an 
ledge. Moſt ſay, that it goes before; for a Demon. {Wemonſf 
Kration is either Scientifick or frivolous : it is thers {Waught : 
fore: the efficient cauſe of Knowledge, and for that Miough 
reaſon goes before its effe&t. - It muſt then be grant. ſhithout 
ed, that the Maſters Demonſtration, goes before the Mration « 
knowledge of the Scholar; but no more. But if any Werve gr 
concluſion be Demonſtrated by any Man, he. muſt firſt &þ to be 
have known the truth of it, before he could Demon- Whings. 
ſtrate it either to himſelf or others. For no man can {Who firſ 
Demonſtrate that which he knows not whether it be Fonſtrat 
falſe or true: It is then manifeſt, that knowledge in What mo 
its own nature goes before Demonſtration. led md 

In the next place it may be asked ( fince Geometry Wie obe' 
is very uſeful and ornamental to mankind) who are {Wink is 
chiefly the men to whom we are indebted for ſo great Wiey ſhe 
a good, the Demonſtrators or not Demonſtrators. It at on 
is certain that long before Euclid, many large and I Thirc 
artful Fabricks were built, the Tower of Babylon, the {Wolt me 
Pyramids of Egypt, the wonderful Walls and Gardens FWonſtra 
in Babylon, the Palace of Perſia, and others; alſo a {Wubious 
Sundial was firft ſhewed at Lacedemon, Theſe works MWough © 

- without doubt required knowledge; yet the Authors {Wiielce 

of them Demonſtrated nothing, but by natural Lo- {Wit the 

gick foreſaw the reality of their future works, though {Pilputa 

others afterward were curious to do it, with that {Wining 
D Ds purpoſe ill 
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poſe, that they might excite the minds of many, 
\ the invention of uſeful things. The Proportions 
{ of the five regular Bodies ( as you may read in 
he old Greek, Epigram )) were found ont indeed by 
thagoras , though Plato Demonſtrated them, and 
ter him Euclid El. 3. Plato's Demonſtration is not 
tant; fo that we owe thoſe good inventions to ſfe- 
eral Inventors, whoſe names (except a few) are now 
of, and not be Demonſtrators. How then? is 
Jemonſtration uſeleſs? not indeed to thoſe who are 
ught : Now to be taught I think not very laudable, 
hough to teach, provided it be rightly cone, and 


vithout hire is honorable. But doth not a Demon- 
tration of ſome ample Science hitherto unknown, de- 


erve great thanks? Yes, but he that ſhall do that, 
5 to be reckoned among the Inventors of profitable 
hings. And therefore we are indebted to Euclid, 
zho firſt of all taught the World the method of De- 
nonſtrating, that 1s of ſound reaſoning. All agree 
hat moſt ample thanks are due, to thoſe who firſt ad- 
iled men to aſſociate, and to unite together under 
he obedience of one Supream Power. © The'next I 
link is due to them, who ſhall perſwade Men that 
hey ſhould not violate the Compacts and Agreements 
hat once they have made. 

Thirdly, Some may ask what a Demonſtration is; 
{oſt men, and not without ground ule to call a De- 
bonſtration, an evident Probation of the truth, in any 
ubious Queſtion. Every one thinks that he has e- 
ough of Demonſtration, when his mind does fully ac- 
vieſce to thofe things that are alledged for Probation. 
but the ancient Philoſophers nurſed up in perpetual 
ifputations, as often as there was any debate con- 
ming the Comparifon of Motions and Ak A + 

| or 
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for moſt part deſcribed Figures , and put befor ;f Axi 
the Eyes of their Diſciples,as if ſhewed by them to th ly thar 
fight- (that is, ſomewhat more as they though proyed 
| than proved) called their argumerits S/?«s, (uM tn © 
Latine, Engliſh') Demonſtrations. But now when Win oug 
ny man is a little too vehement and poſitive in aſlenMij is in 
ing, he affirms that he has Demonſtrated. or kno 

Now a Demonſtration is when the truth of the coofithe wo 
clufion hath its firſt foundation, ih thoſe things whilMDemor 
are already known to them, to whom he, that prowWmatter 
them ſpeaks. Now theſe Foundations, ate DefinitiMihe tru 
ons, and beſtdes Axioms which are not indeed DemauWNow D 
ſtrated, yet ought to be true and well underſtoodWlittle ac 
for from truths nothing but what is true can be nM That 
fetred, rior can any thing though never {ſo true llfis draw 
known, that is not underſtood. ne: accord 

Fourthly, It may be demanded what the uſe of DWthe mo! 
finitions and Axioms is : This is the plain uſe of Defhe gen 
finitions, that he to whom a Demonſtration is madſhs, by v 
may underſtand what certain and univerſal ignificatiiproport 
of the word, the Demonſtrant would have taken; fWudes at 
the ſignification that changeth deceiveth. There The 
a Definition conduceth to the underſtanding,and wilWegatio 
out underſtanding there is neither any DemonſtratioMow tt 
nor in him that learneth can there be any knowledyWhis, tt 
but from thence unſeafonable and obſcure diftin&tiuWuced. 
are introduced, fo that of what is ſaid, nothing mil 
eth impreſſion on the imagination, There are inde 
ſome truths which can no ways be known by man, h 
nothing is Demonſtrated that cannot be underfit 
bran --- | 

'The uſe of Axioms conſiſts in this, that they abbrei 
ate the too long Series of Demonſtrations, to wit! 


removing unneceſſary Demonſtrations; For the tri 


Py 
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befor of Axioms ought to appear ſooner and more clear- 
to the 1y than the means themſelves , by which they are 
10uphl proved. Y 
s, (ni In every Demonſtration, the canſe of the concluſi- 
vhen MW bn ought to be in the Antecedents, by virtue of which 
aller it is inferred, that is, in things before Demonſtrated, 
or known by the light of nature. Theretore where 
he co-Wthe words cohere and hang together, there will be a 
wh Demonſtration ; for though the caufe of the ſubje& 
prowſſWmatter be not known, yet the concluſion will retain 
definitiMithe truth of the Principles from whence it is derived. . 
JemoWNow Demonſtrations of this kind are eafte,though they 
rſtoodMlittle advance knowledge. | 
| be nM That is the chiefeſt of all Demonſtrations , which 
true bis drawn from the prodution of the Subje& matter , 
according to the order of Nature; and ſo theſe are 
> of Deffthe moſt uſeful Definitions for knowledge, wherein 
: of Defthe generation of the ſubje& matter is explained, that 
is males, by what motion, what concourſe of motions, what 
ificatinproportions of motions and times all ſpaces arid magni- 
en; lMudes are determined, | 
nereſW The next Demonſtration to this, is when (from the 
nd willWegation of. truth ) ſomething impoſſible is inferred, 
ſtratogWow this kind of Demonſtration has its force from 
wed Wis, that from a truth aothing but truth can be de- 
tiniWuced, | of 
Ing mil 
e ind 
"an, Md 
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6m xv. BL 
Of Fallacies.. 


Hat a Man whio underſtands his Words, that is, n 
his own Speech, and ſets upon the proof of ir ſi 


from true Principles (I mean ) natural Definitions, 


Fern ſlowly in Mathematical matters, ſhould be 
on 


and often deceived, and being admoniſhed ſhould 


perſiſt in his errour, is a thing almoſt impoſſible, 


ſpeaking properly,thete can be no errour in the intel 


' 'fe; for toerre in the intelle&, is the ſame as not to\ifÞ 


underſtand. The right uſe of the Tongue, Feet and 


Hands is not Demonſtrated by a Maſter, but by eter- 

ciſe we learn itz afid though all our words alndf 
change their ſignification, according to the variety of {Purpole 
the things whereof we ſpeak or write ; yet we uſe) 


them at home, in the Fields, and in the Market with- 


» 


out any hurt, becaufe it is _ for civil Society, if! 2 Sq 


one underſtand aright what another ſays. 


It is otherwiſe. in Philoſophy, where nothing but 


truth is ſought after; but eſpecially if glory attend 
invention. . It is one thing to walk, another thing to 
walk upon a Rope; the one is caſie and without great 
damage, though a man ſhould trip; ſo that negligence 
is there pardonable, it is not ſo to a Rope dancer. 


metric; 


an end, 


an alf 
intellig 
leed t( 


Truth walks upon a very ſmall thred , without that 


Metaphorical Latitude of common converſation; and 
eſpecially Mathematical Truth , which unleſs it bt 


poiſed by the weight of Definitions and Axioms , it]W* en 


fuinbles headlong to the lavghter of SpeRators. 
- 
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The chief and moſt frequent cauſe then of Fallacies 

1 the Mathematicks is, that they build their reaſon- 
jo upon Definitions not underſtood, or falſe or athbi- 
pous 6nes, from which no trith cah be deduced. The 

Greck Philoſophers were of the ſame mind alſo, when 

9 this Science they gave the name Aathemaricks , 

hat is, Won the Greek word that ſignifies to underſtand ; fot 

f of it Meominotily whefi any one ſpeaking to another, doubt- 

tions, Bp if he was underſtood or not, he asked, waySa'vers, 


uld be Be 11% wderſtand, to which it was anſwered, gayvure, 
ſhould tr © warSre, that is, 7 do, of do not undirſtand; 1g 


ible. Watural it was to denominate the Mathematicks from 
\ intel. the underſtanding,” Another cauſe of Fallacies is, not 
not to ſo know whit motion is, and its properties, thaf is 
et and to be ignorant of the immediate natural cauſe of all 
y exer-ings. Thoſe known Fallacies reckoned up by Ar:- 
almoſt Wſotle; by which a Child can hardly be deceived, I 
iety of purpoſely paſs. over. As the greateſt bane of Geome- 
7, in the firſt place, I condemn a Line without 
t with aitude, a thirig unconceiyable. . Secondly, the fide 
iety, if! a Square Figure ſtppoſed for the root of a Nuinber. 
irdly, the nature of Proportion not underſtood. 
ng but Wourthly, all conſideration of finition, whether Geo- 
attendMactrical or Arithmetical. And here I ſhould have made 
ning tofſſÞen end, had not there been one who affirms that he 
t greatcan alſo Demonſtrate thoſe things which are neither 
igenceWintelligible, explicable, nor conceivable; which is in- 
Jancer.MW(ced to ſay, that all Sciences are not worth a ruſh. 
ut tha Nothing -( fays be) is more obvious in nature than 
15 andEontinual Quantity, and local Motion. Now theſe either. 
; it biſere, or are not diviſible 37 infinitum 5, car this digjunitive 
ms , ite denyed? can it be ſaid, that they neither are, nor are - 
wit thus diviſible ? let any chooſe what member of this he 
The fleaſer;; ſhall he remove the difficulties that are init! or 
| N 2 foxk 
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ſhall he anſwer the Ovjeftions that can be made to the cull Of wh 
trary. =  MWideed ce 
: "\houph thele be Queſtions, yet in this place theirs righ 
have the force of negations; let him then objett hf abſur 
difhicolties. I ſhall explain the matter it ſelf, (to wiiiMeader 1 
that which Mathematical Writers underſtand wheliſace th: 
they ſay, that Quantity is diviſible 572 infinitum. Theyiſhhat the 
do not {ay nor underſtand, that a finite Jy "that the 
pole a Line )) is diviſible into parts, that are infiniipetually 
in number; but that a Line never ſo little is of itsſcan be p 
own nature capable of diviſion. Neither by diviſiolfſſite ti 
do they underſtand a material Separation, that is, Now it ! 
Separation of one part from another; but that in lher wit 
continual Quantity, a Quantity leſs, and that aſſignipalſed © 
ble is till to be ſuppoſed; and that the ſignification offſl The | 
this Diviſion is nothing elſe but the unlimited conſideWZemo th 
ration of a part in a whole never ſo little; For offiffpaced.1 
whatſoever it may be ſaid, it is a whole, it may veryſſtte To! 
well be {aid that there are parts in it ; but that a mor{Wrertak 
tal man can divide any thing eternally, or if he coulſum, 
do it, * that yet the parts ſhould not be of a finite nunulf dil 
ber, it is impoſſible. Now. what is ſaid of a Line,\Whould 
ought likewiſe to be underſtood of Motion, TimeWerceiv 
and every thitg that is diviſible, except Number. LetWeceive 
an Objefion now be brought againſt this, ( I conſelſſpnlwer! 
k do not remember that ever 1 read any ) that we het! 
way ſee if it may not cafily be underſtood whether itt is 
be ſtrong or weak. Moreover, ion, t 
T1 ſuppoſe (ſays he). that moſt krow, that famou as i! 
ument of Zeno, which is called Achilles; and that boil ne 
that preat diſputer, whilſt that by apparent impoſſibilitic&#hatlc 
and abſurdities on each fide, he Demonſtrated local mod th 
tion to be impoſſible, he was confutcd by one of the hea", w. 
&rs, who voſe ard walked throngh the School, 0 UN al 
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the call Of which words this is the Surmm, That Zena was 
 Whilced confuted by the Walker, but that his Sentence 

ce thee rightly inferred by a Demonſtration leading to 
jet hill abſurdity. What Zexo's Argument is, that the 
to witiiiReader may judge of it, I will ſhew. Seeing the leaſt 
d whelWhace that is, cannot be paſſed over .by motion, but 
j. Their the half of that ſpace js firſt to be paſſed over, and 
ty (fMthat the leaſt ſpace again has alſo its half, and fo per- 
infinitepetually; Zero concludes ( ſubſuming that no ſpace 
s of itecan be paſſed over in an inſtant ) that it requires an in- 
divilooſnite time to paſs over the leaſt ſpace whatſoever. 
at is, MNow it is manifeſt, that if a ſpace cannot be paiſed 6- 
it in alfer without an eternal motion, it cannot at all .be 
aſhenWoaſſed over. + ES ry -ed 
ation off The Stoicks exemplified this Argument taken from 
conſideWZeno their Maſter in Achilles ſwift of Foot, and a ſlow- 
For dffffpaced Tortoiſe; and they ſaid ( putfing Achilles. and 
ay veryſiſtte Tortoiſe into the race) that Achilles could never 
a morWorertake it, if it were but the leaſt diſtance before 
e couldſim, But why ? becauſe whil Aches ran over.that 
te nun-Walf diſtance, the Tortoiſe alſo adyanced a little., 1 
 Line,Mhould be aſhamed to repeat thoſe trifles, did I not 
Tine Werceive, that they who leaſt ought to'be, may yet be 
er. LeWeceived by ſuch Childifh Fallacies : But what is to be 
confelſaſwered, I ſhall anſwer, Firſt, That it is no wondcr 
hat well he that is unwilling, never overtake a low runner 
ther itMiat is got before him. For fuch'is the nature of mo- 
ion, that he who always will, or is forced to ſlacken 

2044 ris ſwiftneſs in Proportion to the ſpace that is left, 
bat hill never be able to paſs over even the ſmalleſt ſpace 
bilitie#hatſoever. Secondly, what is made by any whole, 
cal mad the half of it, and the half of that half, and ſo 
ie hea", will be leſs than two; they are ſo far from ma- 
ng an infinite titne. By that Argument of Zeno's then, 

v1 N 3 it 
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it cannot be inferred Yhat ſwift Atitles could ngt | 
rynaing overtake the Tortoiſe ; but only this, that if 
pleaſed he would not. Therefore the example ( 
Zen!'s Sdphiſme does not prove that there can he 
Demonſtration of a thing that is not intelligible, K 
goes on, | | wn 
The pure and moſt ſimple Mathematichs are the wlll 
eaſie, evident and comprehenſible of all humane Scien 
Yer in Geometry and Arithmetich, how many Propoſtia 
are there firmly Demonſtrated, which nevertheleſs arty 
#xplicable, unconceivable and incomprehenſible ? I | 
give @ ſew inſtances, &c. 

T5not this abſurd? can he be ſaid to Demonſirat 
bagd-an that does not make it apparent and nM 
how can I know whether it be true or falſe, if I ca 
not, imagine it in my mind ? but let us read the exan 
Ples which he fays he will ſubjoin. © 


I. That the leaſt ſpace "ey may be equal 1 6 
c 


#her ſpace upon the ſame Baſe, avid of the ſame beiyht 
Whoſe ſides are drawn out in infinitum. | 
.* That a Parallelogram and Triangles, indeed, oft 
fame height, upon the ſame Baſe, are all equal ton 
another, is intelligible to every one. What he add 
Whoſe ſides are drawn out in infinitum, is abſurd; v 
be ich is pot called a bench before it be perfeCtcd, 
neither is a ſpace before it be finiſhed. 

' For it is down right impoſſible and abſurd; nor ſro 
Torriellzus does ig follow, that a finite is equal ta 
—_— EO | 

_ 2, One infinite may be greater than another info 
Who ſaid ſo? hes ſilent, for it is abſurd. 

| 3. That all the gireular Angles of contatt are equd 
: What is acircular Angle of contatt ? the expreſſion  j 

is unintelligible, ' © _ 


4.1 
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4. The eternal appropinquation of two Lines, but the 
ancourſe impoſſible , to wit , Aſymptotes. The canſe of. 
thi 1s before explained in the Sophiſme of Zeno. 

5. The affeitions of ſurd and irrational Quantities, all 
theſe are ſo Demonſtrated, as that they cannot be denyed, 
Wa many others, which nevertheleſs are inexplicable, in- 
vl comprehenſible and inconceivable, But what are theſe 


iencaM{ſurd and irrational Quantities? that there are ſome 
nll continual Quantities, which have not the Proportion 


of number to number, and are called incommenſurable, 
M there is no Mathematician but knows ; and of theſe 
alſo that are commenſurable one with another, many 
MJ ace irrational; becauſe though they be commenſurable 


dM one with another; yet. becauſe they are not commen- 


ſurable to any Quantity taken at pleaſure, they are 
aid to be irrational. | 

6. In Numbers can the affetions of a unity and ternary 
be fully comprehended, egreſs and explained, that in 


gight nature there ſhonld-be one Quantity, and no other, which 


with its infinite powers aſcending, and roots deſcending , 
al ſhould be equa} among themſelves, or rather one and 
the ſame? The words themſelves are pretty obſcure; 
MM but I think this is it, that he would have ſaid. Seeing 
the ſquare power of a number, and a ſquare number ; 
alſo the ſecond power and cubical number, &c. is the * 
lame thing to Arithmeticians ; and that that number 
s called the Root of a Square Number, which being 
multiplied by it ſelf makes any number, and the Root 
ofa Cnbick Number the ſame with that Number,which 
being multiplyed by itſelf, and again by the product 
maketh any one, and that one multiplyed by itſelf ne- 
ver ſo often, makes no more but one; it is manifeſt that 
all the produRts and their Roots are the ſame Unities. 
Now though this fecret be only proper to an unity, 


N 4 yet 
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yet it is not hard ta be underſtood, becauſe nothing 
can be multiplyed by one. Laſtly, 
He adds, Can ſo much as any one of the infinite poten. 


_ tial Roots of the Numbey 3, be explained, thought, o 


commrebended ? 

It cannot, I know; and why ? neither that, nor 
that of many other numbers, can, I know, and can 
briefly explain, and that is, becauſe they haye ng 
Root. 


4732 
0f an Infinite. 


TO the Word #7finicum ſomething is underſtood 
_ as work, time, ſpace, &c. if it ſignify a work, 


CHAP; 


then in its Latine acceptation it ſignifies a work that 


is indeed begun, but not as yet brought to the end 
that the Artiſt deſigned in his mind 3 and fo in that 
ſenſe, a thing infinite is the ſame as a thing unfiniſhed 


_ or imperfe&, but what may be finiſhed ? Such as a houſe 


begun, but not perfeaed, If any then ſhould ſay of an 
Artiſt, that he had in his mind to perfect an infinite 
work, he would ſpeak abſurdly,as if he ſhould ſay, that 
It was in his mind to do that which he never intended; 
Forno man thinks of doing more than what he can ac- 
compliſh; ſo that no man can judge-of a work that 1s 


not his own, without conſulting the Artiſt, whether it 
be finiſhed and perfect, or infinite, that is, unfiniſhcd 


An 


and imperfect. 


Lib.l 
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An Infinite, if ſpace be underſtood, ſignifies a ſpace 
oreater than can be equalled by the greateſt number 
of meaſures, as of Feet, Paces, Miles, or even of 
the Diameters of the Earth, or of the Qrb of the 
fixed Stars, , that is to ſay, which cannot be inclu- 
ded within bounds. In like manner an infinite time 
s that which no number of hours, or days can e- 
ual, | | 

Therefore of an Infinite, according to this ſenſe it 
cannot be ſaid, that one is greater than another : 
Draw then the finite right Line AB, and ſuppoſe it 
produced beyond bo code an BbyE 
infnitum, Therefore both the right Line BE —— 
and ABE — are infinite in length, Now ABE — 
is greater than BE -— by the whole length of A Þ, 
beitſlo. Let AB bedividedin C, and put AD e- 
qualto AC; and let it be ſuppoſed lengthened ſtrait 


ways by F 772 yfinitum. ADF will be then great- 


er than DF by the finite Longitude CD, that is, by 
tie Quantity of AB. 

Wherefore CBE — and CAD — are not un- 
equal; therefore there is ſome certain Point, there 
isin the infinite Line — D B — a mean, 1o that the 
Centre of an infinite Sphere will be the Point C, and 
( becauſe the Points A and B are taken at plea- 
ure) in evcry point of an infinite Sphere, will the 
Centre, of the Sphere be, and 1ſo the : Semidiame- 
ters of an infinite Sphere from any Centre , whe- 
ther A, B, or C, are not unequal one to another. 
ere one infinite Line is not greater than ano- 
kiicr, | 

By the ſame reaſon, if the Line AB be put for 

an 
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an infinite time, it may be proved-that two eternal; 
cannot be unequal. 

Now the cauſe why a finite may be conſidered in 
an infinite, conſiſts in this, that neither the ſubje} 
Body is in the thinker, nor ſpace, the Image of the 
Body in the thing thought of, but only in the mens. 


ry. Now in the memory and ſenſe there can be no MW with 
infinite. Wit 
* But Mathematicians uſe often the Word znfinite for MW much 
indefinite. Now indefinite is the ſame as never þ. 


great , and ſometimes it 1s taken for infinitely littk, 
provided it be not zothing. Sometimes alfo :nfinit 
goes for 45 much as is poſſible. -But nothing is pro- 


monſtrated by Torricellizs, that a certain acute Hy- 
perbolical Solid , is even in this ſenſe of infinite, e M — 
qual to a certain Cylinder, whole Baſe hath a Diame- 
ter equal to the half Bale of the Hyperbole, but a 
height equal to the tranſverſe Axis of the fame Hy: 
perbole. I have often and attentively read the De: 
monſtration of this Problem, and never found any 
Sophiſme.in it. Yet I found: that the diſtance which 
Torricelins ſuppoles infinite, is meant of an indefinite 
diſtance; nor could. it be otherwiſe underſtood by 
himſelf, who in yery many Demonſtrations uſeth the 
Cavallerian Principle of indivifibles; which indivi- 
ſibles of Cavallerizs are ſuch , that their aggregate 
may be equal to any given Magnitude. So*that (6 
abſurd a Propoſition as this , ar 2nfinite is equal to 4 
finite, ought not to be aſcribed to Torricellins , fot 
there can be no ſolid fo ſmall, which doth not inf 
nitely exceed every finite ſolid, as is manifeſt wy 
| 18\t 
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light of Nature; that is, the abſurdity of Arithme- 


ticians reaſoning about an infinite, and meaſuring 
Fyperficies and Solids by Lines without Latitude , 
who obſerving no difference betwixt Arithmetick 
znd Geometry ; took the Root of a Number (which 
is part of its {quare Number ) for the ſame thing 
with the ſide of a ſquare Figure, though they con- 
ſes that the ſide is' no part of its own Square : So 
much of Mathematicks, It now expe what the Al- 
gebraiſts will fay to the contrary. 
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CHAP, N 
Menſuration, 


R Meaſuring is a Science , whereby we 
are certified ( in ſuperficial Meaſure ) 
either how many Inches, or how many 
Feet and Inches, or how many Yards, 
Feet and Inches. Or how many Squares, Feet and 

Inches there is in any Dimenſion; whether it be of 

Glaſs, Board , Stone-paving, Plaiſtering, Painting, 

Tyling, Carpenters os Joyners Work, &c. And 


conſequently it certifies us'of the Content of many Di: 


menſions, by adding the Produdts of the ſeveral Di 
menſions together. EDS Ok 

Tt doth the {ame in ſolid Meaſure; there is only this 
difference between Superficial and ſolid menſuration 
(to wit ) in Superficial Meaſure there is only two 
Summs in a Dimenſion (viz.) Length and Breadthto 


be mlciptied one by the other, But in folid Me 
| | --..M 
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fare there are three Summs in a Dimenſion ( to wit ) 
aoth, Breadth, and Thickneſs to be multiplied each 
other, and this kind of ſolid Menſuration ſerveth 
for the Meaſuring of Timber, Stone, Digging, Brick- 
Lyers Work, ( for it is commonly reduced to a thick- 
neſs) and all manner of ſolid Bodies whatſoever. 
' The Inftruments that are uſed in taking of the 
Lengths and Heighths, ( or Breadths) in Meaſuring 
of the following Works; are a Ten Foot Rod, and a 
| five Foot Rod, and a Two Foot Ruler, and ſometimes 
K. WMiline. 7 - 
' I ſhall begin with the Meaſuring of Carpenters 
Work, it being moſt eaſie to learn, and fo proceed 
through the other Trades, leaving the Meaſuring of 
Bricklayers work until the laſt, it being moſt difh- 


M7 


| 


cult, 
y Me | 
pk C 4 43:11. 
ards, ll .. 
t ie! He. Flooring, Roofing, Partitions, and Ceiling 
be of & _ Joifts, being Carpenters Work, is generally 
ting, Meaſured by the Square ( as it is vulgarly {aid ) or 


nd { {ore toperly is reduced into Squares. 
y Dt: Which Square conſiſts of (or contains) 100 fuper- 


1 Di fcial Feet, being the Product of a ſquare Superficies 


multiplied in it ſelf, being 10 Feet in Length, and 
y this i © Feet int Breadth. | 
-1tion MY, {Votes That a Svuperficies is that which hath only 


Length and Breadth, as a Square encloſed with four 


lth to Lines on Paper, is called a Superficies ( as appears 
Mea. i "ore at large in the precedent -Treatifes of Geome- 
ſure YT: / | And 
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| And from thence the Meaſuring of Flooring, Rogl. 
ing, Partitioning, Ceiling, Joiſting, Boarding, Plz 
tering, Painting, &c. is called ſuperficial Meaſure, 
becaule their thickneſſes are not conſidered, nor take 
notice of in meaſurement. _ | | 

For generally Boards, Glaſs, Painting , Plaiſte. 
ing, &c. are ſeyerally for the moſt part of one thick. 
nels, 

And although ſome Floors, and Roofs, and Parti 
tions, do require to be made ſtronger than otherſome, 
by reaſon of the greatneſs of the Building, and hy 
this means the Timbers are larger and thicker, yet 
there is no reſpeCt had to, ( nor cogniſance taken of) 
the largeneſs and thickneſs of the Timbers, in the 
meaſurement: But an allowance is made in the price 
by adding ſo much per Square more. than is uſually 
Given for ordinary work. 

Thus 1 2 Inches in Length, and 12 in Breadth is cal. 
ſed a Superficial Foot, of Roofing, Flooring, Board- 
ing, Partitioning, Glazing, Painting, Plaiſtering, Gc. 

Note, . When a Carpenters Bill of Meaſurement i; 
made, there is {et down, 

For ſo many Squares of Roofing. ( at what price 
they agree upon per Square) fo much money. 

Likewiſe for ſo many Squares of Flooring and Board- 
ing, at ſo much per Square, ſo much money. | 

Alfo for ſo many Squares of Partitioning at ſo muck 
per Square, ſo much money. _ 

And for ſo many Squares of Ceiling Joiſts, &c. _ 

The Windows they ſet down either at ſo much per 
Light, or ſo much per Window. nt os 

The Donrcaſes at ſo much a piece; either with, or 
without Doors. ry hel ad 

The Mantletrees and Tarſells at to much a piece, , 

» 
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The Lintolling, Guttering, Cornice, and Window 
Boards, at ſo much per Foot. 


Stairs at ſo much a Pair, or ſo much per Step, &c. 


—_ ——_— 


L—_ 
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[7 is ſyppoſed that he that intends to learn the Sci- 
ence of Meaſuring is an Arithmetician. 
For although ſeveral Propoſitions may be anſwered, 
ſome Geometrically, and ſome on the Line of Num- 
bers, ( otherwiſe called Gunter's Line ) and ſome on 
the Lines of Supetficies and Solids on a SeQor; yet 
without Arithmetick it is impoſſible to Meaſure exadt- 
ly all kinds of Plains and Bodies. oY 

Therefore to the Arithmetician, I ſay, multiply the 
Length of any Dimenſion - ( that is, either Square or 
Oblong ) by the Breadth thereof, and the Produ& 
s the Superficial Area or Content. 

| ſhall begin with a Dimenſion of Inches, and fo 


CGH A ÞP. 


proceed gradually to Feet, and from Feet, to Feet 
and Inches ( or parts ). 


Note, That two ſides of a Superficies being meg- 
lured and expreſt by Arithmetical Figures (one ſumm 
being the length, the other the Bteadth) is called 4 
Dimenſion. 2 


Example in Toker: 


Suppoſe a piece of Board or Glaſs, or flat Stone; 


or Painting, or Plaiftering, or any thing, be it what 


twill, that is to be meaſured Superficially, ( vulgar: 
S, Mo 
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. Iy called flat Meaſure) be 11 Inches in Length, a 
9 Inches in Breadth ( which two ſumms 11 and 9, at 


called a Dimenſion) and you wauld know the Ara 
or Content thereof. 


Lib.I? 
; Ot as 
Geomet 
to anne? 
By tl 


. 
[ 2 


es : In; hi eure, \ 

44... -- II the length, IM ceive , 
Set down your Dimenſion thus — o9 the breadik ſquare 
Then multiply the Length by the — Inches- 
Breadth. Cuperfi 
And the Produtt is =- 99 Inches. ry little 
poN metrica 

_ Which 99 Inches is half a Foot and 2+ Inches, of Win Inch 
very little more than +4 of a Foot. Inches. 


So that the Produtt of 11 Inches, multiplyed by I Inches 
9 Inches, which is 99 Inches, contains 8 ſuch Inches, © Wh 
whereof 12 make a Superficial Foot, that-is to ſay, it ſquire 
contains 8- Inches, whereof each Inch is one Inchin Lengt! 
breadth, and 12 Inches long; For 8 times 12 is 96, little * 
which is + parts of a Foot; then the 3 Inches which need h 
are remaining, (for the Produ& was 99 Inches, take | All 
66 from 69, and there remains 3 ) theſe three Inches, I produ 
I ſay, are $2, or, as I call them, 3 parts of ſuch an Inch; 
as aforeſaid; namely, an Inch in breadth, and 12 
length. 

For by the way you muſt note, 

'That in a Superficial Foot, there is 
contained 144 Inches, which is the 12 Length. 
Produ& of 12 Inches multiplyed by 1 2 Breadth. 


02, 0 R——— 


© (Þ 


Ot as yor-may ſee inthe 
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9, ar Geometrical Figure hereun- 12 
e Arr toannexed. ©, + A 
By this Geometrical Fi- SRESHHETSAT 
Were, you may plainly per. |; | 
ngth. WW ceive, that there is in a 52 TA 


readth, Fquare {uperficies, being 12 | 7 
Inches: oft each fide, 144 Km 
Cuperficial Inches; for eve-- 4 

5. ry little Squaxe in the Geo- | 12 
netrical . Figure repreſents. : ' - 

es, of W-zn Inch : So conſequently in” half a Foot there is 52 
Inches, being produced from an oblong ,-being 12- 

/ed by MW Inches in Length, and 6 Inches in Breadth... . | 

Inches, Which oblong you may perceive, or imagine in! this 

lay, it ſquire. Geometrical Figure, : by: taking the whole 

Inch in Length one way, and half the Length, or 6-of the 

15 96, little Squares the other way ; , Therefore I ſhall not 

which I need here to deſcribe the Figure of an Oblong. . _ 

;, take Alſo half a Superficial Foot, which is 72 Inches; is 

Inches, I produced from an Oblong very near a Square, ,being.g 

n Inch; I Inches in Length, and 8 Inches in Breadth, for 9 

112} times 8 is 72, - | ord hog” ior ot; [- 
| Likewiſe a Quarter of a Superficial Foot contains 
36 Inches, which is one- half of 72 Inches, or the 
Product of 6 Inches multiplyed by 6 Inches, of 9 

A TAE 

2dth, 


ua. | 1 ſhall now Proceed to Dimenſions in Feet. 


. Suppoſe there is a Timber Floor ( or a Stone Pave- 
gent; or a Plaiſtered Ceiling, or a Piece of Wain-. 

© ot . or any other, Superficies ) that is 22 Feet in 
or Length, .and 18 Feet in Breadth, and you would. 
ll Q2 know 
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| know in Carpenters Werke:how .many;Squares thers 
* is contained:therein, ett, 


|} 


Yona | Feet 
Set down.your Dimenſion thus ————— } y 


Pl 
Y, . b x OY 
- o my } 


176 
Which being multiplied, the ProduRt is —— 396 
NES Superficial Feet, 


Now, .to bring theſe Feet into Squares, you muſt 
divide 396, the Content in Feet by 100. (the Content 
of a Square. whole fide is 10 Feet) and the Quotient 
is 3 Squares and 96 Feet remaining. 


(96 Feet. 


See the example —— — 96 
| P pf 2(3 Squares 


Here you ſee by the example , . that there is 4 
Squares of Flooring wanting 4 Feet; or 3 Squares and 
three Quarters of a Square and 21 Feet. 

If the Dimenſion had been Stone Pavement of Ma 


ſonry, then there had rieeded no Diviſion, for they 


work by the Foot; ſo there had been 396 Feet of 
Payement with broad Stone, at ſo much per Foot. 
But if it had been Plaiſtering , or- Painting , or 
Wainſcotting, or Hangings, or ſuch like; then you 
muft haye brought the. Feet into Yards, which is done 
by dividing 396 Feet by 99g Feet, which is thenum- 
ber of Feet contained in a'Superficial Yard ( or Qua- 
drate) being 3 Feet in Length, and 3 Feet in Breadth, 


G - 12013 © 


uf 41.40 =: as iq 
D Neled. 6, See 
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Feet 

4 } 22 

13 
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| muſt 
ontent 
1Otient 


bs 
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e 15 4. 
es and 


f Ma- 
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eet of 
I. 
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n you 
$s done 
enum- 
r Qua- 


eadth, 


Gee 


3 7 Lf) 


ted 25 Bp | © 63 $ HL, 

Thus having divided 396 Feet by g Feet ( or one 

Yard) you, have 44 Yards,in, the Quotieng,, which: is 

the number of Yards contained in a Mol 2g of 

Piſtering, or Painting, or Wainſcot,''or, Hangings, 

or ſuch like, being 22 Feet in Length, 

nBreadth;: vw 45ts167 ot T 6 ghogys 

Another Example in Feet... ; | 

Suppoſe a Floor or Partition he 146 Fect.in Length, 
=o 97 Feet mn BRA. oo. 

OT  eSUup*: 4: ONE 


T% 


\ 4 


St doyn the Dimenſzon thus - — x EY 
1022 
1314 


Being multiplied the Produft is ——— 14162 Feet 


Which being divided by 109, _produceth 141 
Squares and 62 Feet: Or you need not divide it, but 
read it thug,” '6ne hundred forty one hundred and fix- 
bp Feet, 'Which is 14.1 Squares and an half and 12 
cet, 2 Taj 


If you were to bring the ſame Dimenfion'into Yards, 


then you muſt divide the Product of the Multiplicati- 
on being 14162, by 9 Feet (or one Yard) as you 


tid in the foregoing example, 


EE: $83 (5 Feet. 
| 9999 
4 So 


FBS. 
See the' Exatiple ——<-— 296 (44 Yards: 


d 18 Feet 
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Feet remaining, which is half a Yard -and-halfa Font 
Thus much may ſerye for Meaſuring of Dimenſions of 


whole Feet. 


So you have in the Quotient 1573 Yards and , 


I ſhall nov Proceed to Dimenſlans in Feet and 
" Inghes, [which is  Jomerhing more diffical, 


" Sappols a Floor, or Partition, or any other Super. 


ficial thing, as Plaiſtering or Painting, &c. be 


21 Feet and 6 Inches in Length, and 15 Feet and 6 
Inches ip. Breadth and it. is required ,to know how 
many Superficial Feet there is contained therein, and 
bonſequenply how many Squares or Yards, 


- Feet In, 
wer down T_ur Dimenſion thus S— —— X o 


105 
| 21 


pa the Feet, and the Produdt! is — $15. I5 


for the 6 Inches i in Length,and 6. in Breadth, 
WE be th Dia gona or Ctols- wile into the Feet, 
ſaying rg.times 6 In Faches (or 6 times 15 Inches) i 
+7 Feet and 6 Inches : Or'thus more briefly, , (6 Inches 
being half a Faot ) ſay, the half of 15 Feet is 7 Feet 
and 6 Inghes, which you muſt add ta the former Pro- 
du& 315:;.. This being doney in the next 'place you 
muſt multiply the 6 ike, n the bred ioto the 
21 Feet nate Length; ſaying, the half of 21 hy 


is 10 Feet and 6 Inches, which you mul; likewiſe ad 
to the reſt. 


Tha 


plicati 


Feet, 


6 Inches, being multiplied by 1 5 Feet — 
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Then laſt of all, you muſt multiply the Inches of 
the Breadth into the Inches of the Length ; ſaying, 
6 times 6 is 36,which 36 is accounted but for 3 Inches, 
the reaſon whereof , in the next following Page bur 
one ſhall be ſhewn. 

For note, How many times 12 you have in the Pro. 
du& of the Inches, being multiplied in themſelves, fo 
many Inches you muſt add to the former work, as in 
this example, you have 3 times 12 in 36. As you may 
{kein the following example. + 

\Whence note, That it is uſual to begin the Multi- 
plication towards the left hand firſt, namely the 
Feet into the Feet, and afterwards the Inches into the 
Feet, & C. 


Example of Operation. 
Feet In. 
The Length 21 6 
The Breadth 157 6 


—_ 


105 
21 


The Produd of the Feet 315 
The half of 15 Feet, or the Produd of 


The Feet multiplied —— 


' The half of,2 1 Feet, or the Produdt of 
21 Feet, being multiplied by 6 Inches — 

"The Produd of 6 Inches multiplied by | 
6 Inches, which produces 36,or 3 times12 3 
Which as you read before is 3 Inches — 


Then add your Summs together, begin- 333 3 


ding at the Inches on the right hand, faying, 3 and 6 
ls 9, and 6 is 15 Inches, which is, 1 Foot and 3 Inches, 
TT O4 then 
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_ . then ſet down $3 under the Column of Inches, and 


carry 1 to the Feet, and ſay 1 that I carry and - 
makes 8, and 5 makes 13 3 then ſet down 3 in the 
place of Units, under: Feet, and .carry 1 to the next 
place, ſaying 1 that I carry and 1 is-2, and 1 makes 
3; -Which'l fet down on the left fide of: the former 3 
(to.wit ) under the place of tens. Then I proceed 
in the next. place to. 3, which'being in the place 
of: hundreds is: 300, and fet that '3''down on. the left 
ſide of the two other. ' oy 

.; Soithe whole Produdt of 2 1-Feet and 6 Inches, be. 
ing multiplyed by 15 Feet and 6.Inches, is 333 Feet 
ant! 3:Inches, as you have it above jn the example; { 
think it convenient "IF +I 


here to add a Geome- FT 1 

ometrical Figtire for pre 6: 

the better underſtand- þ 

ing of what hath been *v© | ug 

{atd. 44 _—_ 1 Es 
"By this Geometri- * ok 

cal Figure, you may Mag HH | 


perceive the truth of ——_— 
what hath been ſaid. | 1d 128e Ge 


_ Firſt, here you fee that the whole Squares or Feet 
are21in Leng, and 15 in Height'or Breadth, which 
EH BB ©.» - Oo ES 
Secondly, In the upper part of the Figure, you ſce 
2 1 half Squares: or half Feer, which'is, the 6 Inches 
which you multiptied by the 31 Feet, the Produ# 
whereof was 10 Feet and an half; ſo in the Fipvre, 
accounting two half Squares ( or half Feet) for one 
whole one, you will find 10 Feet and ari half,' as be- 
fore by Arithmetick. TEIN PILE IR OM 


Thirdly, 
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Thirdly, On the right ſide of the Figure, you ſee 
15 Oblongs or half Feet ,- which are the fix: Inches 
that you multiplied by the 15 Feet, which did pro- 
duce 5 Feet and an half; ſo in the Figure, accounting 
two'halfs for one whole, 'you will have 7 Feet 'atid an 
half, as you had before by Arithmetick. —- +. 

Fourthly, In the uppermoſt Angle on the right fide 
of the Figure , you ſee a little Square which is +6 
Iches in Length, and 6 Inches in Breadth. - This is 


the 6 Inches that you multiplied 'by 6 Inches, which 


produced 36 Inches, for which there was fet- down 
but 3 Inches : The reaſon whereof is this. by VR 

Theſe 3 Inches are the + of 12 Inches, ſo is 36, 
the { of 144 Inches, of which I have declared 'be- 
fore, that there is 144 ſquare Superficial Inches in a 


uperficial Foot. 


Therefore for conveniency and brevity in adding 
ſeveral Dimenſions together , the odd Inches being 
multiplied in themſelves, 144 Inches are account- 
iy 12 Inches, and 12 of 144. are accounted as one 
Inch, | | 

Now if you will give your ſelf the trouble to tell 
the Squares in the Geometrical Figure, which Squares 
repreſent Feet, and the half Squares or Oblongs which 
repreſent half Feet, and add them together, you will 
ind that they make 3 33 Feet beſides the little Square 
in the upper' Angle of the Fignre on the right fide, 
which repreſents 3 Inches, or 2 of a Foot ; fo'you will 
bave 333 Feet and 3 Inches; -as was produced by:A- 
rithmetick before. © | - 
' By what hath been declared, I think it caſie for a 
mean capacity to underſtand how to caſt up the fore- 
going Dimenſion, and bring it into Feet. | 


a4... 


. Ck Now 
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Now: to know- how many- Squares of Carpenter 
Work there are in this Dimenſion, whoſe Prody& j 
333 Feet and 3 Inches; p u muft either divide 34; 
by 100, or elle cut off. the two laſt Figures with 
Rroak thus 3|33 ind read it thus, 3 Squares and z3 
Feet and 3 Inches. 

' So in 14162 Feet, cut off the two laſt Figures thy 
141 |62., and then you read it 143 Squares and 64 
|; - PRE 
'  So.in other Numbers conſiſting of three Figures « 
more, cut off the two laſt Figures to the right hand, 
ana the remaining Figures will be Squares. 

- But if you wbuld know how many Yards there is 
in 21 Feet and 6 Inches in Length, and i 5 Feet and 
6 Inches in Breadth ; you muſt as before is taught, 
_ divide the ProduQt of the Dimenſion being 333 Feet, 
be g, being the number of Feet | in a ies Yard Super: 

cial, | 


As 1n example 3F3F 2(3 Yarg 
WY Omen _ 


So your Quotient is 37 Yards; the odd 3 Inches 
muſt be anded after you have divided. 


Ta ke another Example. 


| Suppoſe you have a Floor or Partition, that is 35 

Tag new ro Inches in Breadth, and 46-Feet 9 Inches 
in length. Set down your Dimenſion as 

before, and multiply the whole Feet 46, ot ln 

by the whole Feet 355 and the work 7 : 

will ftand thus, + | 35 


- Secondly, Multiply the Iaches into 230 
the Feet croſs-ways, ſaying g times 35 135 
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js 315, Which muſt be ſeta part by it ſelf, as you may. 
ke in the example in this Page. ApS 
Thixdly, You muſt multiply the 10 Inches by the 
46 Feet, which produces 460, this you muſt add te 
the 31/5, Which before: you ſet apart, and they make 
175 Inches, which you muſt divide by 12, to bring 


the. Inches into Feet, -which being divided, the Quo- 


tient is 64. Feet, and 7. Inches remaining, which 64. 
you, muſt add to the multiplication of the Feet, and. 


the 7, to. the Inches, | 
See the example of the Inches multiplied 46\/ 09 


intothe Feet. . 335/N10 
The Progudt of the 10 Inches being 

multiplied into 46 Feet is 460 Inches 

The Produdt of 9 Inches multipligd by 

z5 Feet is. find 1 315 Inches: 
Which being added is 775 Inches 

X 
rF5(7 


The 775 Inches being divided by 12, 77 59(64 
produces as in the Margin 64 Feet and - xx 


7 Inches, which muſt be added to the + 


multiplication of the Feet in the prect ding Page,and 
then the work will ſtand thus 7 
I$*7 +I 


Fourthly, You muſt multiply the 10 230 
Inches belonging to the Breadth, by the 138 _ 
$ Inches belonging to the Length, and 64 7 
= Produtt will- be go Inches of 144 - 7 
nches; or 57 Inches and an half of 12 
Inches, for it you diyide 99 by 12, you 


will 
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will have 7 in the Quotient, and 6 remaining, which 
7 in Aronets otient is 7 Inches, and muſt be added to 
he place of Inches; and the 6 that: remains over ah 
od the Quotient, being the % of 12 is half; a 
Inch, which is ſeldom accounted in Carpenters Work; 
Byt although it'is/not ufually done, yet-if Por are 
minded to be exaCt in Meaſuring, you may ſet down 
theſe odd parts of Inches by thanks lves, and at hf 
add them all tqgerher, and PA every 12 of theſe parts 
you may add J Inch, and for 144 of them you mul 
add 1 Foot, as you' read before. the Tit 
- Fhen adding all your Summs together, you fin ing £01 
that 46 Feet 9 Jnches,muſtiplied vy, 35 Feet 10 Inches, -Anc 
15-1675 Feet 2 Inches. bet to 
Which if yout are to bring into Squares, you cut off MW Work 
the two Figures next the right hand thus_16\75 and © Thi 
then you read it 16 Squares and 75 Feet (or 16 Squazes ing, F 


and + of a Square. ) ſhall t 
4 R__ We the whole Work. 
HE Feet In. W Sup 
The Length. es 46 og Wie 01 
The Breadth.” EE oO! 
The Produtt My 45 by x; S._ccid14 . 230 * ©, 
The Produdt of 45 by 3. 138 If 
The Produd of all the Inches multipli- "ik 
ed by all the Feet, | 64 Q, Wh; 
The Produd of the 10 Inches. multipli- DAD Th 
ea by 9. x wha 2), Wefthe 
The whole Produt. + = 16 i617 75 i 02. WHEL 
' MW(whic 


Allo by the way take notice that Girders Ends an 


5 and 
ares 


Ends of Breſt-Sommers ,- and Plates, 'and ſuch like 
muſt be remembred and ſet down in your Bill of 
Mealurement. : 

- Mfo you muſt allow in your Meaſure, for the Ends 
of the: Joiſts that lye in the Walls; if it be Flooring 
unboarded that you are to Meaſure, then you ought 
toallow 9 Inches into each Wall that way the Joiſt 
Ends are laid. : 

But if you Meaſure Flooring and'Boarding, then if 
you. allow 6 Inches it is reaſonable, becauſe though 
the Timbers go into the Walls g Inches, yet the Board- 
ing goeth but home tothe Wall. 

-And as you add theſe things you muſt alſo remem- 
bet to dedud& the Stairs and Chimneys where the 
Workman findeth materials, cl{e not. 


Thus much will ſerve as to the Meaſuring of Floor. 


jng, Partitioning and ſuch like; in-the next place I 
ſhall treat, 


0f the Meaſuring of Roofs. 


Suppoſe a Building to be 30 Feet in Breadth,' froth 
the out-fide of one Wall to the out-ſide of the other, 
and 65 Feet in Length from: Out to Out of the Walls, 
and you would know how many Squares of Roofing 
there is in the Roof of this Building. | 

If the Roof be true Pitch, you need not Meaſute the 
peogth of the Rafter, but take this for a general 

ule. : CE ang 
That the Length of the Rafter is } of the Breadth 
ofthe Building, therefore the Breadth being 30 Feet, 
tieLenpth of the Rafter will be 22 Feet and 6 Inches, 
(which is 2 of 30 ) which being doubled (for fo it 
ayſt be for both ſides.) makes 45 Feet. Then won 

ES P*'y 
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ply 45 by the Length of the Building being 65, a 
73 Product will be 29 | 25z which is 29 Squares and - 
arter. te de: TO S4TR 
But the uſual way which is ſomething briefer is thus 
multiply the Length 65 by the Breadth 30, and tha 
produces 1950 Feet for the flat of the Building, then Mhe 1, 
add half the number of Feet in the flat (to wit) 97, MWrThe B 
| to 1950, and the Produ is 2925 as before. | 
You may add the half thus, ſaying the half of 1g Wb* Pr 
is 9, then becauſe twice 9 is but 18, and there rc WM. Þ!e* 
mains 1; you mult carry that 1 to the next Figute be. { 1Þe ha 
ing 5, bl for that 1 which remained of the 19 after Wſhe Px 
it was halfed, you muſt add to to 5, which make 
it 15. «3 £4 2 
Then ſay the half of 15 is 7 and x remaining, add Mheing 


that 1 to the Gnas, and it makes 10. -- Mover y: 
Then ſay the half of 10 is 5. nify th; 

| Sy WH  MBreadt 

See both the Examples. Not 

| broade 

| 4 2.50... "mos _—_ 
The Length of the Rafter on one ſide of 22 6... 


the Roof. REP ES. 
The Length of the Rafter on the other 22 
fide. | 


The Length of both Rafters being added. 45 
The Length of the Building to be multi- 
plied by 45. ; 


The Produdt 
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Fl Example of the other way called Meaſu. 


ring 0n the flat. 


; this 

d that | Feet In. 
, then WW The Length. 65..-:-D 
) 975 The Breadth. "30... 9 
af 6 The ProduRt of the Length by the = 
re re MW Breadth on the flat. | 1939. 0 
\te be. WY Ihe half flat to be added to the flat. "73. 
> after WThe Produt of the flat and half. 2925 © 


HF Note, When you Meaſure Roofing this laſt way, 
3; add Whbeing called Meaſuring on the flat, you muſt write 
Korer your Dimenſions, Flas and Half}, or 1+ to ſig- 
nify that after you have multiplied the Lengthby the 
Breadth, you muſt add half that ProduR to it ſelf; 
Note, If the Building that you are to Meaſure be 
broader at one end than it is at the other, you muſt 


t In. neafure the Breadth in the middle, both for the 
6 Flooring and the Roofing, or elſe meaſure each end, 
and add the Summs together, and take half the Pro- 


&&; As ſuppoſe a Building to be 14 Feet wide at 
one end, and 12 Feet wide at the other, they being 


-  ofſſxddedmake 26, the half whereof is 13 for the width 
| of the Building. 
#'-"q 


Ts How to Meaſure a Gable-end. 


 - 8 Suppoſe a Timber Building be 40 Feet in Breadth, 
__ add you have meaſured all the Carcaſs of the Building 
—— Fecept the Gable-end, 'or Ends. 
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To Meaſure this Gable-end, multiply half the Bal 'f t 
by the whole Perpendicular ; or half the Perpendicy. MW the du 
lar by the whole Baſe gives you the Area or contenſ tice: 

of it. If t 

I call the Plate whereon the Rafters Rand, thelff one Þi 
Baſe. four ti 

The Baſe being 40 Feet, the Perpendicular is is 200 Ao! 
Feet and 4. Inches. Wl cight | 

| true P. 
See the Example. The 
Ee IF fer, al 
Feet ln of the 
The half of the Baſe. 20 oflgint! 
The whole Perpendicular. _ 22: . Mb &s 
The Produ of 2 multiplied by 20. 40 off next 
The Produd of 20. by 20. "400 © | 
The Produdt of the 4 Inches multiplied by | Te 
the 20 Feet. 6 fl. ib, 
Ie 
The total Produda;. 446 8ll The 
| | Te 1 OT 
The other Example. 
p Fe: In 
. The whole Baſe. 40 © 
The half of the Perpendicular. TIT 4 
The ProduR of 40 by 1. 49 Ol. 
Fhe Produ& «4; 40 by 10. 40 0 | 
The Produdt of the 2 Inches by the 4oFeet 6 3 
The total Produ&. | 446. Oo AP 


Thus you ſee both 4.5 agree, and the Gable- end AE 
£qptains 4 Squares and 46 Feet and 8 Inches, EP 


1e Ba 
endicy- 
Ontent 


J, the 


IC 1S 11 
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) 0 
| 2 
, 

4 8 
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if there be two Gable-ends equal, or both alike in 


the building, then you muſt ſet down the total Produ& 


twice. 

If there be four Gable-ends, and each of them of 
one bigneſs, then you muſt ſet down the total Product 
four tires. 

Note, If the Building be Square ( viz.,) hath four 
tight Angles, and the Breadth 40 Feet; and the Roof 
true Pitch. | gs Re i 

The length of the Rafter, and alſo of the Hip Raf- 
ter, and the Angles which they make; alfo the length 
of the Diagonal Line, and of the Perpendicular, are 


23 in the following Table. 


As you may {ee by the Figure ABCD hereutits 
annexed, 


3 2: ld $5 Feet In. 
The Breadth of the Building, 40 . ©0 
The Length of the Rafter. ' 30 oo 

| The Length of the Hip Rafter. 35 ©0 
The Length of the Diagonal Line. © $56. o64 
The Length of the Perpendicular. 23 04% 
mY en we OY © A F Deg.Min, 

F t Foot 438 10 

FROrk Angles 3 At Top 41 Ph 

HH Ihe, LH \t root 39 22 

Hip Angles, At Top Fr 39 


| Explanation of the Fig. ABCPD. 


AB, The Breadth of the Building. 

AP, The half Breadth. | 

AE,.or EB; The Length of the Rafter, | 
EP, The Perpendicular. 


DN EE 
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AF, or FB, TheLength of the Hip Rafter. 

AGH, The Angle that the Hip makes at Top, and 
K: the meaſure of it. | 
'_ HAG, The Angle that the Hip makes at the Foot, 
and L1 the meaſnre of it. '\ 

PAE, The Angle that the Rafter makes at Foot, 
and P 4 the meaſure of it. | 

AEP, The. Angle that the Rafter makes at Top, i 
and 4, 7, the meafure of it | 

L1P the Quadrant of a Circle divided into 90 De- 
Srees for the meaſuring of the Angles. 

AC, The Diagonal. FIOY 
LM, The Line over which the Rafters muſt be 
placed, that the upper ends of,the Hip Rafters are 
fixed to. 

The Length of the Hip Rafter is found by taking 
the Length of the Rafter AE, and ſetting it on the 
Perpendicular from P to F, draw F A _the Hip Rat- 
TET; ©--? 

If you have a Roof of any other width, you may 
delcribe it from this Figure, or you may find the 
Length of the Hip Rafters, and the Length of the 
Diagonal, and likewiſe of the Perpendicular by the 

Rule of Three, and the foregoing Table. 

" The Anglesare always equal to thoſe in the Table, 
let the width be what it will, provided the Building 
| be right, Angled, and the, Roof the uſyal true pitch, 
(thar is, the Rafters Length to be 2 of the Breadth of 
the Building. ) þ PR FINS 


To Meaſure a Hipt Roof. 


Suppoſe'a Building to be- 60 Feet in Length, and 
40 Feet in Breadth, ſtanding alone, being Hipt ings 
þ | | EaC 


| : 


E-40 


| 


_ {200000000 8ERGR000000 vonore ——_—— Co oofforem; 
oo» 


| 


5 4 ad ad —— —_———__ 


P 
Place this between Page 208 and 209. 
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ec Angle, the Angles being right; and the/ Roof 
tre Pitch, and it is 'required to! know bow maty 
Fquares of Roofing there is jn it. | | 


Multiply the whole Length being 60 Feet,. by 30 
Feet the Length of the Rafter, for one fide of the 


Roof, ? g | 

| Oradd-30 and 30 together, they make 60 for both 
les of the Roof; , then multiply '60: by 60, the Pro- 
luſt is 3600, or 36 Squares in that Hipt Roof. 


Which I thus Demonſtrate. 


The Length of the. Roof on the Ridge,from Hip to 
Hip is 26 'Feet, andthe Length of the Roof at the 
Plate is 6O@ Feet. | | | 

Add theſe two ſurams together, and they make 80 
ect, whereof take half, that is 4o Feet, which is the 
nean Length of the Roof, if you meaſure in the 
niddle between the top and bottom : Then multiply. 
his 40 Feet by 60 Feet, being the Length of both 
afters on each' ſtde the Roof, and the Product is - 


400 which is the meaſure .of the tivo ſides of the 
oof... : 


Woceed we mm the next place to the two Ends. 


Being each of them 40 Feet in Length, and the 
after of each end 3o Feet in Length ; each of the 
ids being a Triangle, which you muſt meaſure as you 
d the Gable-end. 

Multiply 40 Feet being the Baſe, by 15 Feet being 
ſe half of the Rafter (or Perpendicular as you may 
Il it, although it lean from in upright) and the 
0dutt is 609. | 


P z The 
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The other end of the Roof being the ſame as thi 
add 606 to this 600.it makes 1200, which being al. 
ded to 24" the Product of the'two ſides, make 3600, 
or 36 Squares as before , which was to be Demon. 
Krated. - L P66 _ JF; 
Suppoſe you were to meaſure the Roofing of a Cor. Woltipl 
ner houſe being 60/Feet long, and 40 Feet broad, and” P 
Joining to other -Hovules each way, then there will iſh 
but one Hip, and one Sleeper, yet- the Dimenſi 
. will be the ſame, and the ſame number of Squares in 
it, as in the formier-that was Hipt, provided the Build Tow! 
ing be Square, and the Roof true pitch. 


See the Examples. 


ther en 
The ſun 
FIERE Towhic 


The whole Length of the Roof. _ _- 69 oof [he ſur 
The Length of both Rafters. 60 oof whol 


| TheProdudt of number of the Squares 36co 
How 


The Demonſtration. 


Feet I 

The Length of the Roof on the Topis 20 off You 
[To which add the Length of the Roof at Woof be 
the Plate 60 oofRakter | 


The Summ is. So YrQ 


Multipl 

- The Length of both Rafters GO i oY 
Being multiplied by 40 the mean be-? 40 

tween 60 and 20 Aftet 


The Produc is 24C0 You 
Which is the Content of the two ſides, ves- Bo 


N 
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| Now for the two Ends. 


Feet In. 
The Length of the Baſe 49 ©0 
Moltiplied by the half Length ofthe Rafter. 15 co 


200 
40 
Produces 600 
To which add the meaſurement of the 0- P 
09 
ther end. 
The ſumm is the Content of both the ends, 1200 - 
Towhich add the meaſure of both ſides 2400 
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The ſumm is the Area or Content of ay < ; 
whole Roof , as before £2656 FN 


How to find the Length of the Hip for a 
| Roof that us 20 Feet mm | breadth, by the 
Rule of Three. 


You ſee by the foregoing Figure ABCD, that a 

Woof being 40 Feet in Width or Breadth, gives a Hip 

Rafter that is 36 Feet in Length ; therefore ſtate 

Wjour Queſtion thus. If 4o give 36, what will 20 give, 

36 F 

Wultiply and Divide,and you will C 20 72# ( 3 

nd 18 "T->. -ve2 
720 

After the ſame manner you may find any of the reſt. 

You muſt remember to add the Rafters Feet, and 

ies Boards,in the Ball of Meaſurement. a. 
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CH x5 OHV: Set d 

; - Andre: 
Meaſuring of Glaziers Work. Parts of 
Y 4% | 5 Feet 


He Meaſuring of Glaziers Work is the ſame » MW The! 
of Carpenters Work; only Carpenters Works MW. ther, a 
not meaſured any nearer than two whole Inches. ing 5 1 
But Glaziers Work is ſometimes meaſured to * of I der the 
S an Inch; and the- beft and readieſt way to meaſure MW 40 Inc 
1 Glazing,is to take the Dimenſions with a ſliding Ruler, MW down. 
| iuch as Glaziers generally uſe, which Ruler is divided In t] 
| Decimally, a Foot into 100 parts, ſo that a whole I Inches. 
= Foot contains 1co Parts or Diviſions ; £ of a Foot con. I Gown. 
tains 75 Parts; + of a Foot contains 5o Parts, and; W Int 
of a Foot contains 25 parts. | | tis 56 
Thoſe that deſire to meaſure the Decimal way, I Þſ for wh 
referr them to a Treatiſe lately written by my worthy I can has 
Friend Tho. Hammond ( Entituled A new and exail Yſ mains | 
way of Menſuration ) and indeed it is a very ready way I of whit 
of Meaſuring, provided our two Foot Rules were di I} are acc 
videdinto 20 equal Parts, or a Foot Rule into 10 Int 
Parts, ( or as I may call them Inches) and every one I ways; 
of thoſe Parts divided into 10 equal parts. MW which 
But to come to the thing intended (to wit) to mea. Say 
ſure Glazing by Vulgar Arithmetick, and with a txo you m 
Foot Ruler divided into 24 Parts, and each of thoich The 
- Into 8 Parts, as they are commonly made and uſed. I the Ini 
Suppole you have a Pane of Glaſs which is 5 Feet5I in hall 


\ 
On CO 64. OY An, <9 —— AO} 


> £ 
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.Inches and an half in Length, *and 5 Feet 7 Inches and of Inc 
| WY Z in Breadth, and you would know the Arca or Con which 
| rent thereof, ; parts x 


Inch ) 
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| Feet In. - Parts. 


6 
2 


Set down your Dimenſion thus, 9 : ” 


And read it,5 Feet,8 Inches and 6 
Parts of 12,which is the 3 Inch, by 
5 Feet 7 Inches and 3 parts of 12, which is the 5 Inch. 

Then multiply the Feet and Inches one by the 0- 
ther, as you are taught in the foregoing Pages; fſay- 
ing 5 times 5 is 25 Feet, which being ſet down un- 


* of Wl der the Feet; multiply crois ways 5 by 8, which is 
aſure MW 40 Inches, or 3 Feet and 4 Inches, this being ſet 
Luler, WM down. | 
vided WJ In the next place multiply 7 by 5, which is 35 
whole WO Inches, or 2 Feet and 11 Inches, this being ſet 
t con. MW cown. 


and ; MW In the next place multiply the + Inches by the 8, 
tis 56 Inches, of which 144 make a Superficial Foot, 
ay, I WJ for which you muſt ſet down 4 Inches, becauſe you 
orthy © can have but 4 times 12 out of 56, and there re- 
exal WF mains 8: Therefore I ſet dowg 4. Inches and 8 Parts, 
y way I of which Parts 12 make an Inch, 12 of which Inches 
re Ul- are accounted a Superficial Foot. 
to 10 In the next place multiply the parts of Inches croſs- 
y one WO ways; firſt into the Feet, ſaying 6 times 5 makes 30, 
© which is 2 Inches and 6 parts, this being {et down. 
d mea-W. Say 5 times 3 is 15, or 1 Inch and 3 parts, which 
a tw0 WF you muſt put alſo under the reſt. | 
{ thei Then multiply the parts of Inches croſs ways into 
ed, the Inches, ſaying 6 times 7 is 42,which is 3 parts and 
Feet 5 #n half, for which 1 ſet down 2 under the place of parts 
cs and of Inches, and 6 againſt it towards the right hand, 
r Con which ſignifies © a partof a part; (for 12 of theſe 
Wl parts make one fuch part, whereof there are 12 in an 
ach ) Line meaſure, this being done, multiply 3 by 8 


P'4 (which 
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(which 1s 3 parts by 8 Inches) that makes 24. parts 
for which you muſt ſet down 2 under the place of parts 
of Inches. | 

Note, That as in multiplying (the Inches by the 
Inches, you account every 12 of the Produt for 1 

Inch, fo in multiplying the-parts of Inches into the 
Inches, you muſt account every 12 of the Produd for 
1 part, as in multiplying 3 parts by''8 Inches prody, 
ceth 24, which is twice 12, therefore I {et 'down 2 
uncer the place of parts. HS 4 

Laſtly, - you muſt myltiply the parts of Inches by 
the parts (1f you will meaſure ſo near) ſaying 3 times 

6 15 18, which is 1 part and an half of a twelfth part f 
. an Inch-Line meafure ; ſee the Dimenſion caſt up. 


Example. 
Feet In. Parts, 
oF | 8:26 
OF © 9:4 
The Product of 5 Feet by 5 Feet is 25 ©. © 
The Predudt of 8 Inches by 5 Feetis 03 - 4. © 
The Produ& of 7 Inches by 5 Feet is 02 11 © 
| The ProduR of 7 Inches by 8 Inch. is 00 4 $ 
The Produdt of 6 Parts by 5 Feet is 00 2 © 
The Produ of 3 Parts by 5 Feetis oo 1 3 Pa, 
[The Product of 6 Parts by 7 Inches is © © 3 6, 
The Produttof 3 Parts by 8 Inches is co © 2 0 
' The Produd of 3 Parts by.6 Parts is co © © 1: 
The total Produd is 31 1Tt- 10 7; 


Lib. 
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Thus you ſee that the Area-or Content of 5 Feet 8 
Inches and an half. (or 6 parts of 12) in Length;: be. 
ing mulriplied by 5 Feet 7 Inches and 4 (or 3 parts 
of 12) in Breadth is 31 Feet, 11 Inches and 10 Parts 


or i Ml of an inch, accounted to have 12/Parts, and 7 and = 
\ the Ml of one of thoſe Parts ; bur as for the laſt 5 Parts and 

t for {M?, they are not worth the ſetting down nor taking no- 
odu- Wl tice of 5 the value of thoſe parts being ſo ſmall. 


The truth of this Area or Content may be proved 
three ſeveral ways. i 

Firſt Decimally, Secondly Geometrically, Thirdly 
by Vulgar Arithmetick. | 

Firſt Decimally thusz the Decimal of 8 Inches and 
: i571, and the Decimal of 7 Inches and 5 is 60 and 
ſome ſmall matter more : Therefore in F Þ 


Decimals, I ſet down the Dimenſion . 
thus. 3:7 


| 5 60 
arts, —_—_ 
; And having multiplied it, I find the 34 2 60 
, | Mrodut to be 319760, then cut off the 2855 
— |: figures next to the left hand with a Sos 661 
f iroak as you ſee in the example, and they 31]97160 
? repreſene 31 Feet. | 

, Then the remainder is 9760 of 10000, and by cut- 
; ting of two Figures more thus 97 |60 it is 97 of 100 
; and ſomething more, it is near 98 parts of 100, 92 
| Pa, of which parts, is the Decimal of 1 1 Inches, and the 6 
| 6, parts which remain are ,+ of an Inch; fo that by this 
| " 0u fee the Decimal way of meaſuring and this Vulgar 


(oth agree, 

Secondly, you may prove it Geometrically, if you 
lelcribe a Geometrical Figure (after the ſame man- 
er that the Figure is deſcribed in Pag. 193 of Carpen- 
rs Work,, being drawn according to a Scale; ) 5 Feet 
.- - 8 lnches 
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$ Inches and & in Length, and 5 Feet 7 Inches and WW Thus 
in breadth ; and then divide the Feet and Inches, and the leaf 


. parts; and you will find it to agree with the Area or WM] {et do 


Content before produced. 
Thirdly , it may allo be proved by Vulgar Arith 
metick thus. | 
Reduce the Feet and Inches into the leaſt Denoni. 
nation ( to wit ) _ uarters of Inches, and then multi 
ply them one by anot 
To do this, multiply 68 Inches ( which are the 
Inches in 5 Feet and 8 Inches) by 4, and that bring 
them into Quarters of Inches Line meaſure, then add 
2 to the Produd, for the half Inch in the Length. Of w 


cial mea 

65 and of * 

S ficial m 

ITS": breadth 

| > - a duper 

Thus in the Length you have 274 Quarters of [nches Inch, a 
The Breadth being 5 Feet 7 Inches and 4; multiply 
67 ( the Inches in 5 Feet and 7 Inches Line meaſure) 
” 4, being the Quarters in an Inch, Line meaſure,and 
to the Product add 1, which is the + * Inch in the 

Breadth. | In 

67 
268 Inches | 


ficial Q 


And in the Breadth is contained 269 Quarters of Inc 


Thus 
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Thus having brought the Length and Breadth into 


the leaſt Denomination (to wit, Quarters of Inches) 
1ſt down my Dimenſion thus and multiply it 


re the —— | 
brings The Produd 1s 73706 Quarters. 
en add | 
n Of which Quarters there are 16 in an Inch Superf- 
cal meaſure (to wit, 4. in Length, and 4 in Breadth) 
and of which Inches there are 144-in a Foot Super- 
fcial meaſure ( to wit, 12 in Length, and 12 in 
Breadth. ) Therefore I multiply 14.4, the Inches in 
z Superficial Foot, by 16, the Quarters in a Superficial 
Inches ach, and - 
| I 44 
ultiply | 16 
alure) : | 7 "I 
Ire,and | 864 | 
in the IEG, 


In a Superficial Foot there is 2304 Quarters. 


Then Divide 73706 the Superficial Quarters of 
Inches in the whole Dimenſion, by 2304 the Super- 
ficial Quarters of Inches in a Foot. ELL 


228 
©4582. | 
F3728 (31 Feet, 
3944 

23a | 


And the Quotient is 31 Feet, and the remainder 
*2282 Quarters,: which are not, a Foot. 

Therefore divide 2282 by 192 (which is the nun- 
ber. of Quarters contained in 12 Inches in Length, 
and 1 Inch in Breadth, which 192 is the Produdt of 
12 Þy 16.) - 


J 


12 17: 
16 | 71s) 
Ty 22821 1 Inches, 
7 FA XFTFYLZ 
Ee: =—_ 
192 Quar. 


And the Quotient is 11 Inches, and 170 the remain- 
der, which is 170 Parts or Quarters, of an Inch in 
Breadth and 12 Inches in' Length, which Inch as | 
told you before contains 192 Quarters. 
| Wherefore divide this 170 by 16 (to wit, the 
Quarters that are contained in an Inch in Length, and 
an Inch in Breadth. ) 

I 


x66 
4 


And the Quotient is 10, and the remaindes 10. 
| Thus you ſee the Produdt of 5 Feet, 8 Inches, and 
> in Length, being multiplied by 5 Feet, 7 low 
| _ 
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nd £/in Breadth, is 31 Feet, 11 Inches, To Parts 
and 2* of a Part, which 45 of a Patt-is/in value the 


{ame that 7 and > is, of a Part containing 11 , us 
you found it by the firſt way of working in Vulgar A- | 


et, 


nthmetick. | 
Another Example. 

der is 

S uppoſe a Pane of Glaſs be 5 Feet, 3 Inittiva and A 
Nu- BY long, -and:2 Feet, 4 Inches and ; broad, and you de- 
"gtn, fre to know the content: thereof, 
Ct of Feet In. Parts. 
| . \ i vs 3 A 

Set down your Dimenſion thus 2 £6 
es, Then Multiply the Feet and Inches one into ano- 


ther, ſaying 5, times 2 is 10 Feet, ſet that down un- 
der the Feet; then multiply croſs wiſe, ſaying 3 times 
2 is6 Inches, ſet that under the Inches; 

F Then ſay 4 times 5 is 20 Inches, or 1 Foot-and : 
mai WY Inches, ſet the 1 under the Feet, and the.3 under the 
ich 1 WY ſniches. 

h as | W Then fay 4 times 3 is 12, which is 1 Inch. 
Next, Multiply the” Parts croſs ways into the Feet; 
, the ſaying 6 times 2 is 12, which is 1 Inch, which muſt 
h, and W be fer under the place of Inches. 
Then Multiply the 6 Parts by 5 Feet, it makes 30 
Warts, which is 2 Inches and 6 Parts, which being {et 
arts. WW down. 

Multiply the Parts into the Inches, faying 6 times 
31s 18, which is 1 part and an half; for which I put 
| under the-place of Parts, and 6 againſt it towards 
the right hand, which ſignifies & or 75 of a Part. 


Then 
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Then Multiply the 6 Parts by 'the-4 [Inches, fir Light 

- . makes 24, which is two Parts; therefore add 2 ynieithen of 0 
the place of Parts. | | yur Light 
. , Laſtly Multiply. the Parts by the Parts, ſaying ſve bigne 
times 6 is 36, which is 74 of a Part, fet this 4 wM I" 2 fi 
der the 6 on the right hand. - _. ne of a 
Then adding them all. together, 'the content is ; Mule the! 
Feet, 6 Inches, 9 Parts, and 73 of a Part; which :ﬀ painſt 
you need-not ſet down as youread before, they ſignifſſinenfio! 
Hing, very little; then it will be 12 Feb 6 Inchee MZ. If it be 
and 9 Parts or 5 of an Inch. ; laſs of 
> W- __ 3 om 2. 


Yee the whole work. _ 
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—_— = = ” pany ns - —_ _ —_ —— 


> _ - Feet In, Par 


F 


"The Length - -— 05.3 6 fy 
"The breadth -,, ,. . -.-. _... " 02.4.6, WE we* 


_ 
% 


wy =D ds 


" The Produ& of 6 Parts by 2 Feet is QO 1 
The Product of 6.-Parts by 5 Feetis o0 2 
The ProdyR'of 6 Parts by z Inches is oo © 
The Produdt of 6.Parts by 4 Inches is. "co © 
TheProdutt of 6 Parts by 6 Parts is CO ©. 0} 


The Total is 12 6 99 


| Ed a | | n height 
The Produd of 5 Feet by 2 Feet is t0 0 ind the 
| The Produd of 3 Inches by 2 Feet is oo 6 foot 2 
p The Produ& of 4 Inches by.5 Feet is or 8 Imenſio 
I 


Set 


0 
0 
0 
_ The Produd of 4 Inches by 3.Inches.is - oo 1 © 
0 
6 Pa. 
1 6 
2 


Note, That in Meaſvrins of Glazing, many tine ._ . 
in a Building there are feveral Window frames of one The : 
bigneſs, and in'one Window Frame there are feveralfFmenli 
Panes of GlaFs' of one bigneſs or Dimenſion z as in WW"? aye 


IV. of Glazzers Work. ' © 22x 
s, fic Light Window there are, 6-Panes' of Glaſs, 3 of 
and hen of one Dimenſion, and 3 of another; ſo-in a 
ur Light Window there are 4 Panes of Glaſs, 2 of 
ying ne bigneſs, and two.of another. 
In a fix Light Window you need meaſure but one: 
ne of a ſort, and ſet down each Dimenſion; and be- 
- is 1 Mzvſe there are 3 of a ſort of one bigneſs, ſet down © 
ich Wh ginſt your Dimenſion, which ſignifies 3 times that 
r ioniinenfion. | | 2 
nchesMY. If it be a four Light Window, and have 2 Panes of 
as of one bigneſs, and two of another, then ſet 
bmn 2 againſt your Dimenſion. 


Example. 


If you were to meaſure a ſix Light Window, and 
he upper. Panes were each of them..2 Feet 6 Inches 
n height (or Length) and 1 Foot 2 Inches in Breadth. 
\nd the lower Panes 6: Feet 4 Inches in Length, and 
Foot 2 Inches in Breadth : You may make but two 
Imenſions of theſe 6 -Panes of Glaſs. | 


BEA Feet. In, Parts. 
Setting them down thus "8... 2Y C (3) 
As Cog 2-0 


Ow GoOgacoaeo, 


te 


Feet In. Parts. ' 
6 4 02029 
E:.3:; 0! 


——_— 


| 


\© 
SS 


'y s | 


The 3 in the Circle thus (3) ſignifies 3 times the 
feyeralFinenſion - that it ſtands' againſt; therefore when 
is in al haye caſt up the Dimenſion, the Product thereof 


you 
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you muſt: multiply by 3, and ſet tat oo for the WM. i; 
Paies, laters | Wl 


| Example W $i 
ſet a 
hes 
thes, anc 
hat is, 1 
2[n. and 
Then 
that I-ca4 


The Produd of of one Pane is - 2 __ - 
Which multiply by 3,becauſe there For th 
are 3 Panes of that bigneſs. [ - $3. 


"And the ProduRt i is 8 9 0 The G 


"Being: the Content of the 3 Panes, ws , The C 
--Fhen the other 3 Panes, being each of them 6 Feet $0] 
4 Inches in Lngth, and z Foot 2 Inches in Breadth. WW Whict 


Feet In, Parts, MWgit Wi 

| "oe down thus | +6 al Then, 
And multiply, NR des S Wjot ha 

| TheProdudt of 6Feet by 1is * 6 oP 
The'Produd of 2Inches by 6 Feet is 1 
The Produ& of 4Inches by 1 Foot is © "- 
The Produd of 2 Inches by 4 Inches is 0 en 
7 Afour 


The total Produd or content is 0) 2 Par 
_... Which multiply by each bj 

94 $uppol 

| wm q 


- Feet In. Parts 


li 


2 
- 
- 
+ 
O 
'S: 


0 

0 

0 

$ ” 
8 

4 


” TT -+ 
CCE——_—_. 
- 


6-34 ; , 


_ ng 
. 9 {4 39 
s * 4 


Giying 3' timmes'$ i is 24 Pattsior 2 In-Z ITY Rin*t 
ks, which carfy to the Inches, 'and# I 39.006 
arts. Wet a' C her under the Parts, thus 
02(38 Then Tay 3 times 4 Inches is 12 1n- 
0) Woes, and 2 that, I carry is 14. Inchies, 
— Whatis, 1 Eoot and 2 In. ſet down the 
3 MWir.and carry the 1 Foot tothe Feet 
Then ſay 3 times 7 is 21 Feet,and £5 $a 
tht I carey-is-22 Feet; {et that down  _ 
Ada th6in, arid the Prodog'ts VERY 22 oo 


For the-Area'or Content of the 3 Panes, * BO. 


F{v76 ' 
e A 


"i Inc: Parts? 
the WT the firſt zPanes is ' 68,1 tr: 'O 
The Content of the laſt 4 Panes is 23:0!!2:5:1.0 25 


_— 


6 Feet | _ Being added together is 30 11 © 


adth Which & the Content of all the ſix Panes in the fix 

Parts, Mit Window. 

2; Then, fo: many fix light Windows of the ſame bigneſs 

* «you have in the Building to meaſure, multiply the - 

—. {Wunder of them by 3o Feet and 11 Inches, d the 
roduct isthe Content of them all, © ++ 39] W h 


735% 


'To: meaſure a four light Window, __ 


$T564- 


Afaur light Window haying 2 Panes of,one al'F 
12 Panes of another ; you may ſet down but. 1: Bae 
(each bigneſs, and (2) againſt it thus. | 


"4 


Suppoſe Tt upper-Panes to be: 2 Feet. Fr Inch: in 
ws and 1 Foot $ Inches and 4 in Breadthy a PHYEs 
A 


Sayings * Q 
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3 And the lower Panes to be 4 Feet in Length, any 
'r Foot 8 Inches and + in Breadth a piece Why to 


— 4014 Tenet 6, wer wot 


Begin with the twoupperPanes, Feet; In.- Parr, WM Book 
; Andſet then own BW 11 01 1; 

ly 217; 15K; 179 . 4 
| x: 1t1 

” or 
ink CON 
ves Of 
| is Book 
{ : 5,5: ngebnapnarne. 7 +: ARROIICODS. 
' The Content of I Pi ie”. 3. 7.2. | foum 
"The other Pane being the fame,add ; -T- 2 Wo 


The Content of both the upper 29 k wes, al 


and Date 
Panes 1 I$:: vs Wor 


Secondly, fet down _ Dimen on of the twolow , we CG 


er Panesthvs,.' rd e 286: nenfions 


"Feet. 1a. Parts ith Qu 


The@ontent of one Pane is 3: 6-, 

And becauſe there is (2) ftands 
againſt the. \Dinienſion, , you, wut 6 
multiply it by 2, or elſe adde > 


The Content of both Panes is - 13 

Towhichadd theContent ofthe? 
upper Panes - 

And the Content of tlie 4? Panes 5m 
to the 4 light Window is 


3 Ss - 


menfions, and over thoſe Dimen 


- 4 Sn 
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Hw to: fet down Dimenſions in your Pocket 
\ Books. 


Nate, Before you begin to ſet down your Dimen- 
jons; it-is convenient to divide the Breadth of your 
Foe or Leaf into ſo many ſeveral Columns as you 
kink convenient, with Lines drawn of Ink : . The 
ares of your Pocket Book being of the Breadth of 
this Book, you may divide aLeaf into four Parts or 

plumns. | | 

You muſt likewiſe before you ſet down any Dimen- 


fons, expreſs the Work-maſter and the Work-men's 


mes, alſo the place where,and the Day of the Month, 


nd Date of the Year that you meaſure. Likewiſe if 


he Work that you are to meaſure, . be Glazed with 
ure Glaſs, you muſt write _— above your Di- 
10ns which are Glazed 
ith Quarries, you muſt write _ that when 
jou come to make the Bill of Meaſurement, you may 
apreſs them ſeverally, becauſe they are of ſeyeral 
ices. 
In the next Page I will let down all the Dimenſions 
which you have been taught to caſt up in Glazing, 


- ſome others, with the Produ@ to each Dimen- 
n, | / 


ary, 1680. 


bb £6 


31 11 100+ he 


OI O2 


Quarries. Produts. Squares. 
»1F. 1. P. 


P. 


ant 
OO 


| .' |O2. CO 
12 06 O9 


O1 O06. 


— 


OO 
00 


——_— 


Wo [TH 


oe 
OOF ; 


= 03-00 
(= cg %* & 
O06 ©O 


2 © 
2 22.09. 9 


wi O\ 


hu bd 


.©9. 


O03 


07 02 c4\01'02:08?(2) 
| [a3 OO. OO 


bi oÞ | 


13 08 00] 


96 03 11 


| 
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Glaging done by A. B. for C. D. in Long 
Acre, and meaſured the 22 of Jany 


Produtt 
EL} 


O04, 12 <o 


03 CO 


C6 09 0x 


30 or 03 


O7 00 00 


52 01 0 


Explanation of the Columns. 


In the firſt Column towards the left hand, are the 


| Dimenſions (which you have been taught to caſt up) 


of Glazing done with Quarries. 


In the ſecond Column you haye the ProduR of each 


Dimenſion juſt againſt it. 


E 
# 


Lib.I 
In the 
nag do! 
Pb 
nenſion 
the tots 
being 
Like) 
have th 
menſion 
Inches 
may lea 
ſuremer 
Whe 
menſion 
any oth 
lumn vz 
your D. 
ly do b 
up ( w 
Paper ) 
On juſt | 
If th 
muſt af 


menſion 
it the D 


The r4 


i 
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In the third Column you have 5 Dimenſions of Gla- 
ing done with Square Glals. 
| In the laſt Column you have the Produ& of each Di- 
nenfion juſt againſt it; and at the bottom you have 
the total Summ of all the Produats in that Column, 
heing 52 ©O1 O09 

Likewiſe at the bottom of the ſecond Column you 
have the total Summ of all the Produdts of the Di- 
menſions done with Quarries, which is 96 Feet, 03 
Inches and 11 Parts. As for the odd Parts, you 
may leave them out when you make your Bill of Mea- 
ſurement. Ee | 

When you are meaſuring and ſetting down the Di- 
menſions in your Book, whether it be of Glazing, or 
ary other Trade , you muſt leave every other Co- 
lumn vacant or empty , that fo having ſet down all 
your Dimenſions in your Book ( which you general- 
ly do before you caſt up any) when you caſt them 
wp ( which muſt be in another Book or Sheet of 
Paper) you may enter the Product of each Dimenſi. 
0n juſt againſt it, as you ſee in the Page before. 

If there be another to meaſure againſt you, you 
nuſt after you have done ſetting down all your Di- 
menfions; compare your Dimenſions together, to'ſee 
i the Dimenſions'in both your Books agree. " 


The reaſon why you ſet down the Produtt of 
each Dimenſuon juſt againſt it in the next 
Column towards the right hand, ts, 


If you meaſure againſt another Meaſurer, and there 
ſhould be a miſtake in either of-your caſtings up of the 


Dimenſions ( as it often happens through tecurity, or 
| Q 3 negli- 


HOMIE. ENCE oo. rw DIE SIRI — 
| : —— — 6” 
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negligence) then one by reading over the Dimenj. 
ons in his Book, with the Produa to each Dimenſan 
as he goes on 3 and the other looking in his own Book, 


- the miſtake will ſoon be found, which muſt be re&ifed 


between you. 

Therefore, to be certain in caſting up your Dimen. 
ſions, you ought to caſt them up twice, if not thre 
times; (to wit) after. you have caft them all owr 
once, begin and caſt them over again, and ſee whether 
it agrees with your firſt caſting up, if not, then cl 
them up again. | | 

When you make your Bill of Meaſurement, you 
muſt ſet your name to it at the lower end of the Bill, 


An Example of 4 Bill. 


Glaziers work done by A, B, for C, D, in Loy. 
Acre, and meaſured the 22th of Fanuary, 1630. 


| OR AE 
' For 96 Feet and 03 Inches of Gla- 
zing done with Quarries at 054, perp02 co 901; 
Foot, ; 
For 52 Feet and 1 Inchof Glazing? | 


with Squares at 07 4. per Foot. v.10 


The Summ 1s 


Meaſured the DAY and Year 
above written by V. M. 


You may ſometimes liappen to meet with Pan 
of Glaſs of various formes; as ſmetimes the top( 


a Pane of Glats is concluded with a Semicircle, ſont 
£1 


03 . 10 ox 


He 
38 
Carpen! 
ers In 
nto Ya 
Whi 
menſion 
whole | 
of Yar 
You 
andg | 
ficial Y 
| wi 
whole ( 
For 
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times with a Scheam or Segment of a Circle, ſometimes 
ſriaogular, and fometimes Ovilar, and ſometimes-an 
OFal in Glaſs, or a round Pane. | 

' For the Meaſuring of each of theſe and ſuch like, 
| refer you to the Meafuring of Planes inthe fifth 


_ -_ 2 - 
= Tapas 4 0-04 In OI - 
- —_ 4s —— <a « _<—__—. 9. ph 4a, Jum. f . -— 
= —_— wer gt, Yo _ - ——_— - 2 


Jimen. {MWbook, which'doth ſucceed this Treatiſe. 
Np Thus much may ſuffice the Ingenious Praticer, 
hetheril as to the Meaſuring of Glazing. 4 it 
en cal it 
'3 YOu ST "Wan | 
06 C nAxip 'Y, | 
He Meaſuring of Joiners Work is the {ame that | 
| Lon 1 is taught before, only there is this difference ; 
; Carpenters Work is brought 'into Squares, and Gla- 
ziers into Feet; and Joiners Work muſt be brought 


4, Mito Yards. NE Og 
| Which to do, after you have caſt up all your DY- 
01 ;Mnenſions, and bronght them into Feet', diyife the 
whole Produd by g, and that gives you the. number » | 
1 of Yards, | ke 
You myſt divide by 9, becauſe 3 Feet in Length, 
—{-"d3 in Breadth, contain 9 Feet, whichgts a Super- 
' 0 Mcial Yard. 

| will ſuppoſe ſome Dimenſions to be caſt up, 
whoſe Contents or Products are theſe following. 

For it would be needleſs to ſpend time to teach 
the caſting up of Dimenſions in Fect and Inches again, 
ling ſpoken largely and plainly thereto in the. pre- 
cedent Pages. 


Q 4 Wainſcot. 


——— D__— ——— —— — — —_—  — — — — — —_—  ——————  — — — ——  — — 
- 
a Cx -Benrttrr, > OW. *—  -- 
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. i" 


- Witten: 


Feet Inches. o My | 
304-0J-- * #529 iS Yards and Tl I” a 

Lo Whe 
041 OO 


01din's: 

OI y; 
__ tne rouUNt 
5 29- lo " The Total; "which divide by 9 £0 bring loiy Mol 


the Feet into Yards, as you ſce above Moon, 
and in 1529 "Rents you mw 169 YardgCornice, 
and 8 Feet. d pirt! 
AMET | f Kt nto.the 
Which mult be ſet down in the Bill of MealureMyo the | 
ment at.ſo much per Yard, lnpth-o 
Then, for Cornices, .and Baſe, wm Sub-biſe, JoinWhnm, 
ers do_ them by the Foot, Line Meaſure, or Running Then 
Meaſure, as it. is called. ure the 
Likewiſe Architrave and Freize, they do by theſkcight 
Foot, Line. Meaſure. which + 
The Chimney: -pieces at ſo much a peece. | 
%; #- < , e's 
FA: | &:. Þ at wh 
* 'S | OO IN 1 and the 
Jimenfi 
Painſt 1 
k2 tim 
Ther 
add br 
them vj 
ad tha 
fore: F 


Sn 


” 
2 | 
: 
* | of 
; 
r G45 
4 * T44 


UV. of Painting- 


C:m'a'P.: 1b 


TNAinters Work is Meaſured like Joiners Work, 
I and brought into Yards, only there is this dif- 
ence. | | 

When you Meaſure Painting upon Cornices, or 
Moldings of any fort, you muſt have a Line, and Girt 
the round Moldings, and bend the Line into the hol- 


noir Moldings. Thos when you are to Meaſure a 


Room, you begin with your Line at the top of the 
rmice,- where you may faſten it with a ſmall Nail, 
dgirting the round Moldings, and bending the Line 

nto.the Hollows and Angles, bring the Line down 

0 the bottom of the Painting, 'then meaſure the 

kngth of the Line with your Rule, and ſet down that 


Mmm. 


Then begin in one Angle-of the Roam, and mea- 
fure the length of that fide whereof you took. the 
eight, and. ſet down' the length under. the height 
7 before you ſet down, and that is one Dimen- 
_-- 

And if the oppoſite fide of the Room be like unto 
tht which you have already meaſured and ſet down, 


Wind the Room ſquare, you may either ſet down that 


1AP 


Jimenſion twice, or elfe ſet a Figure of (2) encloſed 
vainſt the Dimenſion, which ſignifies that Dimenſion 
k2 times, _ * 

Then after you have ſet down all your Dimenſions, 
ad brought-them into Feet and Inches by caſting 
them up, you muſt divide the whole Product by 9, 
and that brings the Feet into Yards, as you read be- 
fre; Fox you muſt not think to learn to meaſure any 

one 


Ct er ee es I ee ee mm 
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one of theſe Trades only, but you muſt begin a 
beginning of menſuration ( to wit ) of Carpents 
. Work, and ſo proceed gradually ; and be fure to 
perfe& in caſting up one Dimenſion before you ent 
upon another. 0 

Thus proceeding with care and diligence, untily 
have attained to the meaſuring of Glazing, you np 
with cafe afterwards-meaſure all the reſt of the Wd! 
that are Superficial. 

Indeed the meaſuring of Bricklayers Work is fone 
- thing more difficult, becauſe it is reduced to a thi 
neſs, and ſo becomes folid meaſure. 

As for the Painting of Windows, they generll 
are fet down at fo much per Light, and Caſements 
fo much a peece. 

The next Work to be meaſured.is Plaiſtering, 
which I.need ſay no more than this, that it muſt | 
brought into Yards; and where a Sommer or Girde 
lyes below the Ceiling, it is uſually deducted whe 
the Workman finds Materials, but not elle. 


1 
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, for v 
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«if y Ce 
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Alſo in rendring where materials are found by 
Workman, fometimes + is deduRed for the Quart 
but not where Workmanſhip only is found, becauſe 
might be rendred as ſoon if there were no Quarters, 

The meaſuring of Mafons Work ( to wit, f 
Paving and ſuch like) is meaſured the ſame way 
all the reſt, There is no need of Diviſion, for Maly 
Work by the Foot. Y 


- I come now to treat of the menſuration of Bri 
layers Work. | | 


C uw a! 


IV. of Bricklayers Work. 


GAP, 44; 


yRick-work, as you read before, muſt be reduced 
J to a certain or uſual thickneſs, in caſting of it 
\ for which reaſon it becomes ſolid Meaſure. 
Which uſual thickneſs is 14 Inches, or as it is ge- 
rally called, one Brick and half. 7 2 
By one Brick and half, is meant the length of a 
rick and half the length; or the length of one Brick, 
Weocther with the breadth of another. | 
For the breadth of two Bricks with a Joint of Mor- 
xr between them, is an{werable to the length of a 
rick, the length whereof ought tobe, and general- 
Wh is 9 Inches, and the breadth 4 Inches and £, which 
ng added together with a Joint of Mortar makgs 14. 
Wches, the aforeſaid uſual rhickneſs. | | 
And as Carpenters Work is brought into Squares, 
Wicklayers Work muſt be brought into Rods, which 
od contains 292 Feet and 3 Itiches, and is produced 
0m 16 Feet and 6 Inches in length, being multiplied 
116 Feet and 6 Inches in height or breadth; or a 
wudrate whoſe ſide is a Pole or Perch, © 
it , Wu When you come to Meaſure the Brick-work of a 
yy Wilding, you will find the Walls thereof to be of ſe- 
i| thickneſſes ; ſome thicker than a Brick and half, 
nd ome thinner, as 1 Brick-walls, or Walls g Inches 
Wi thickneſs. | 
Which ſeveral thickneſſes muſt all be brought, or 
duced to the uſual thickneſs of- i Brick and half, 
ich to do, obſerve the following Rules. . 
1. Set down each thickneſs in a Column by it 
f, ( to wit ) ſet down your Dimenſions that are 
= 1 Brick 
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'r Brick (or 9 Inches) in thickneſs in a Column } 
themſelves. 

Alſo thoſe Dimenſions that are 1 Brick and :; 
thickneſs, muſt be ſet in a Column by themſelyes, Ml. 

Likewiſe thoſe of 2 Bricks in thickneſs by themſely £45 Ie 
and thoſe of 2 Bricks and 3, in a Column by thenllif 
{elyes. - v 

And thoſe of 3 Bricks in a Column by themſelye, 

So likewiſe if your Walls be thicker than 3 Brid h 
(in length) ſet each thickneſs by it ſelf. p76 Dy 

By ſetting the Dimenſions by themſelves, ismeaf, © 
to ſet them in a Page or Column alone ſeverally, a") 4 
not-to intermix Dimenſions of ſeveral thickneſſes | 
one Page or Column. 

Notwithſtanding ſome Meaſurers ſet down their DIR 
menſions as they take them of ſeveralthickneſſes in 50 
Column; but.I do not think it ſo convenient for 
Learner, as to ſet them down ſeverally. Whict 

2. After you have taken your Dimenſions and c: 
them up, and by adding the ſeveral Produdts togeths 
( of one thickneſs ) have produced the total Produai 
then to reduce it to 1 Brick and j, work thus. 

' If the Dimenſions that you have caſt up, be 1 Bri 
length in thickneſs, that is the breadth of 2 Bricks $ 
then you muſt multiply your total Produd by 2, whicdif 
is the thickneſs of the Wall in the leaſt: denominatioÞ 
(towit) two 4 Inches, or the Breadth of 2 Brick The 1 
and divide that Produd by 3, ( becauſe there is thWches of 
breadth of 3 Bricks in a Brick and 7} ) and the Quai For if 
tient is the Summ of the 1 Brickwork, reduced to Moot ) b 
Brick and +, Brick - 


Ml Soliki 
Exant| WW brick ; 


——A 


,ib.IV. Of Bricklayers Work. 235 


an Example, 


id ; Syppoſe you have caſt up ſeveral Dimenſions of x 
GS. Wicks length in thickneſs, and the Produtts ( or Con- 
ntelje its) of each Dimenſion being added together, pro- 
' Cencth a total Product of 4976 Feet of Brickwork, 
| xing one Brick thick. | 
"Vs. WF To reduce this to 1 Brick and + thick, multiply 
Bric 76 by 2 (to wit, the breadth of 2 Bricks, and that 
rings it into the leaſt thickneſs or denomination , 


| my anely 4 Inch work, or Brickwork 7 a Brick thick, ) 


eſſes 4 97 6 


2 


heir [ 1 | | 
So the Produtt of 4 Inch work is 9952 


$1n0 
nt for TOE 

Which divide by 3 ( becauſe there are the breadth 
and c: 3 Bricks in 1 Brick and 7) and in the Quotient 


Open have 33 17 Feet, of 1 Brick and £ work and 1 re- 
rodult jining. = 


f Briclif: | 27 
Brick See the Diviſion - 99 52 (3317 


mination | 
; BricksſW The 1 that remains is 1 Foot of 4 Inch work, or 4 
e is thilFſches of 1 Brick'and * work being reduced. 
the Quai For if you divide 12 (which are the Inches in that 
ed to Woot ) by 3 ( the number 'of- 4 Inches or © Bricks in 
Brick and + ): the Quotienit will be 4, which is 4 
iches or 3-of a Foot. w | 
_ i vvlikewife your Dimenſions that are thicker than 
xambpl brick and 3, as ſuppoſe 2 Bricks in length, which 
is 


1s called 2 Brickwork, which 2' Brickwork container 
; the breadth of 4. Bricks, you mult in reducing 2 Brie, wall c 
work to 1 Brick and 5. work ;, firſt multiply the nyo th 
by 4, anddiyide the Produd by 3.  Wnilb 
Example. much 

Cn | 1H - WW lame; 
If you have 5845 Feet of 2 Briekwork, multin{Winenſic 
See the multiplication ebay * _ 


— _—_—_——_—_— = — 


= A - ow _ ——_ - 
Gee ee et he es EE rr ee ee EE | EU EEC 
— =_ _ - ——_—_— 


> _ 


— 
—” VV voor. att HP wo rnLo os ee Wa ow eee el eee ” wn CO 9 4 ee 


br IEEE. — 
The Product is 23380FeefſWB & 0. 
EE TEIN a And C 
Of 4 Inch work, which you muſt divide by g, _ 
x I icant ut in 
Z2X 1 tis uſua 
See the Diviſion 23389 (714Wit is to 
Ws; fo as 3338 re not {e 
- And the Quotient is 5793 Feet of 1 Brick and Www come 
work and 1 remaining, which is 1 Foot of 4 IndiWtoRod 
work, which being reduced as you were taught ill 
the foregoing Page, is 4 Inches ( or + of a Foot) M To 
1 Brick and 3 work. Thus in 5845 Feet of Bri 
work being 2 Bricks thick (or the Walls being ti After ; 
length of 2 Bricks in thickneſs ). you haye when it Tdbrou; 
reduced,7793 Feet and 4. Inches of 3Brick and 3 wolf you mz 
( the uſual thickneſs. ) 9, Re num] 
' If your Dimenfions be; 2 Bricks and + in thickaeMeduce th 
you muft multiply the total Product by 5, and dive Taking 
the Produdt of that multiplication by 3.. - 72 Feet, 
If your Dimenſions be 3: Bricks in- thickneſs, y0ÞYÞ For yo 
may {aye the labour of diyidiog and multiplying, Wi: Feet 
| a 


OO OY A CAGE IAA TA nt moen 
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"(ex Wall of- 3 Bricks thick is juſt fo much more as 
Wall of 2 Brick and 7 thick; therefore if you ſet 
«F1the'Summ of your Product in 3 Bricks, twice, 
jill be the ſame, as if you ſhould multiply by 6, 
4 divide the Produdt by 3, for this reaſon, that 6 is 
mych; More as'3. .. | 
BM [a meafuring'of Brickwork you muſt ſet down your 
nhmenſions with the number of their thickneſſes over. 
When, namely over Dimenſions of 1 Brick in 'thick- 
We fet' 1B. fignifying 1 Brick ; and over Dimenſions 
atare'1 Brick and + in thickneſs, write 1+ B, 
id over Dimenſions 2 Bricks in thickneſs, write 
Boo. | ; 
Andcaſt up your Dimenſions as you are taught in 
leafuring of Carpenters Work and Glaziers Work. 
But in Brick Work as well as in Carpenters work, 
tis uſual to: meaſure. no nearer than whole Inches, 
hat is to ſay, 5 Inches and 4 of Inches, nor 4 of Inches 
renot ſet down. 
For which parts of Inches an allowance is made, when 


vcome to divide your number of Feet to bring them 
Ito Rods. 


|< To bring or Reduce Feet into Rods. 


After you have reduced all your feyeral thickneſſes, 
brought them to the uſual thickneſs of a Erick and 
you muſt divide' your whole ProduRt by 272 (being 
& number of Feet contained ina Rod ) to bring or 
ickneWeluce the Feet into Rods, 
Taking no notice of the 3 Inches belonging to the 
72 Feet, being both contained in a Rod. 
neſs, yo For you read before, that in a Rod is contained 
ying, 072 Feet and 3 Inches, which 3 Inches is allowed to 
ca 


make 
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make good: for-the parts of Inches, :which isnot {MM Th, 
down when you ſet down the Dimenſions. : faums 

But if you -are'minded to be:exa&t and curions if Thi 
meaſuring, you ray ſet down the, odd parts of IntheeMl the En 


and caſt them up as you were taughr in meafuring offi Wh 
Glazing, and divide the total Produ& by 272F I h 
and 3' Inches,' but this is feldom or never:done in fire tf 
| Brickwork.' + HT 08 013197 ectfiah | 

Folded between Page 240,241, you have. deſigns 


meaſyr; 


the ground platof a Building. Which togethermidlM 1h: 
the inſtructions: that follow , will much afſift you il Ard 
making an Eſtimate for a Building from a deſign givenWnith 2 
It will alſo inftru& you how to take your Dime Wall a 
ons, and to {et;them down in your Book, better thalnches | 
by a multitude'of words, 1977-4 wu, Inches 
ROITICHISHED IO 20  Wiiickne! 
The Explanation. of the Deſign. |, "4 
| | The t 
This deſign is the ground-plat of a Building, beinrs, as 
25 Feet in the Ftont, and 40; Feet in the: Flank off And | 
depth. - .*.\\,. Wergth, 
The Front and Reer Front Walls are 2 Bricks anWhnt ſet a 
z thick. A DIY PT 5 W £4 * Fnifies t 
The Flank Walls are 2 Bricksthick, as you may perfÞ | thini 
ceive by the Scale annexed. to:thedeſign,:  ... ...: 1 Winenſ;c 
You may tuppoſe this deſign. to be the ground Floorhou unde 
having no Cellar beneath it, , .. \ Winenſio 
: And the; Story to be 11 Feet and 6.Inches in heighlW [ ſhall ; 
from the Foundation to the top gf the next Floor, Wins of t 
- The Windows axe 4 Feet in breadth, and 6 FeeWeruſe t! 
6 Inches in height or length. af E , and n 
\The-Door-caſes in Front and Reecr ate 4 Fect wide, ang 


and 9 Feet in (length or) height, Wor two 


> abed 
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ot ll The Chimneys you ſee ftand back to back , the 
ſayms being 2 Bricks thick. 

The Encloſure of the Stairs, and the Partition next. 
he Entry,are, of Timber. 

What hath been ſaid, is ſufficient for Explanation. 

| ſhall in the next olace inſtru& you kow to mea- 
ſure the Brickwork of this ſtory in the ground plat, 
which being well . underſtood , you may with eaſe 
neaſure all the reſt of the Stories over it. | 

[ſhall begin with the Front. - 

Afd becauſe all Walls are (or hould be) made 
with a Bafis, therefore we will ſuppoſe the Front 
Wall and Reer Front Wall to be 3 Bricks thick 6 
Inches high, which is 2 Courſes of Bricks; for 2 
Inches is generally allowed. for a Courſe ( or the 
thickneſs of a Brick laid in Morter. ) | 

$0 thie firſt Dimenſion will be 25 Feet in length, by 
6Inches in heighth, 3 Bricks thick. 

The thickneſſes muſt be always ſet over theDimenli- 
Wirs, as you will {ee in the next Page. 

And becauſe the Front and Reer are both of one 
kngth, you need not ſet down the Dimenſion twice, 
ut ſet a Figure 2 encloſed in _a Circle thus (2) which 
mifics the Dimenſion to be 2 times. RY 

[think it will be beſt for inſtrndion to caſt up the 
Jinenſions as they are taken (or ſet down) but fo 
jou underftand the way, you muſt ſet down all you? 
Jimenſions firſt, and caſt them up afterwards. 

[ ſhall alſo ſet the ſeveral thickneſſes of the Dimen- 
ms(of this Story of the ground plat)in one Column, 
auſe there will be but a few Dimenfions it this Sto- 
E , and not aboye a Dimenſion or two of one thick- 
ect wide, and it is not worth while to {et down a Dimenſi- 
Wor two in a Column by it felf. _ 
þ 75 1" Example, 


1cKs anc 


may 
1d Floor 
n heighl 


loor, 
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Example. 


3B, 
| | Feet In, 
Thelength of the Front is 25 ©0 ( 
The height of the Brickwork is 2 Cour- 
ſes or we. 
The Produdt is 12 06 


on, and being joined in one Dimenſi->12 066 
on by the Figure (2) you muſt add 


The ReerFront being the ſame en 
Which being added,the Content of the ? 


noon vo onnon— cd, 


3 Brickwork is | of Wien 

And' becauſe 3 Bricks is the double of 
12 B. add i ict 
13B. 


5o © 


27 ÞB. 
2ly. I proceed to the remaining part of e We” 4 


And the Content of this firſt Org 
being reduced igto 1+ B. is 


the Front and Reer, being in height 
In length 2$ .. QO 


Being multiplied Eh 


The Content of the Front is 275 00 
The ſamebeing added for theReer 275 co 


The Content of 2* B. work in Front : ab 
and Reer is I 
Which to reduce, you muſt multiply by 5 


The Produ& of 4.Inchor 3B. work is 2750 


= EBe=—A aR-- 


Which | 


re dat En. 2.4... 


| Betmw en Pag ; 2. 0.65 2.4). 


FA 


" E} 1v Ort 


Front 235 Feet 


jb. 
Whict 
hickneſs 


And th 
6 Feet 
[12 B, 

Having 
he Dime 
And bt 
ut, 4s 4 
(one F 
uſt meat 
it, fron 
[the Re 
ont wa 
ken ou! 


heleng 
e heig 
nd bec; 
equal i1 
put (2. 
ſerves | 
eCont 


he Prod; 


, « 


of Bricklajers Wrck. I4t 

oh rt be divided by 3 to reduce it to 14 B. in 
hicknels. | EY: -:.. 
 2758@(916 


33F 
And the Quotient is 016 and 2 remaining, which is 


16 Feet of 13 B. and 2 Feet of LB, which is 8 inches 
12 B, being reduced. 

Having done with the Frotits, we ptoc&ed to'tak 
te Dimenſions of the Flank walls. 

And becauſe we meaſured the Fronts from out to 
ut, as we call it in brief, ( to wit; from the outſide 
{ one Flank wall, to the outſide of the other?) we 
ut meaſure the length of the Flank walls within. (t@, 
it, from the inſide of the Front wall, to the ii ide 
ſthe Reer Front wall.) So the thickneſs of the two 
ont walls, which is 3 Feet and 10 Inches, being 
ken out of the-40 Feet in depth. | 


"Ski | 
elength of one Flank wall is 36 02 ) 


e height of the Baſe is _ @> o6yh 


d becauſe both Walls are alike or | 
"ih in length and height, you muſt 1 or 
put (2) againſt the Dimenſion, and it 18 or 
ſerves for both Walls | 
eCont. in 24B.yyork of both Walls'is 36 O2 


Being tnultiplied by "_- of 
je Product of 2 B. work is 18 0' to" 
n B x82(6d n 

JF. X JG. 


FE, 
$60 Feet, 3 Inches and 4 of an Inch of 1% B, work. 
I R Ss : The 


divided by 3 toreduce itto 12 
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BEM in297-038 1 2 B. Thete 
The next Dimenſion of the Flank wall is 36 02 (oWpbich is 
Cs $i s xches tl 
; 1,43; , Being multiplied Prins oy 
The Content in 2B.work of one wall is 397 10 
To which add the other Wall 3979 10 
The Cont. in 2B.work of both'walls is 795 08 
Which multiply by | 04. 


TheContent of both walls in +B.work 318 2 08 
Being reduced to 13B.the tad 


; 3Xx$2(106 ie Con! 


of both walls ate 1060 Feet and | 7333 


" 10 Inches. 
SE Altho 
Although I caſt up and reduce each dimenſion a of 
proceed, yet after you underſtand the way, you m Suppo 
reduce all your dimenſions of one thickneſs at onfÞ®* 
time. (only 
Having caſt up and reduced both the Fronts, an In the 
both the Flank walls, the next Dimenſions to be take Feet 
are the Chimneys: Which are uſually agreed for, i ph, 
ſo much per Fire-place ( or Chimney). Alſo ſont Then 
times they are done by the Rod, at the Rate of t the C 
other Work, and then they muſt be meaſured. 8 Þ: 
_ Theſe two Chimneys in the deſign, ſtanding bac D; 
to back, are 5 Feet a piece between the Jaums. \ X 
The Jaums are 2 Bricks thick. oth 
The Wall between the Chimneys is 14 Inche 
thick) to which is added 9 Inches, 'for a falling bac 
ta each Chimney, | 


Theref : 


biVa.n. of Bricklgjers Work. 213 


} Thetefore we will take the Wall firſt by it ſelf, 
022(oNhtich is 9 Feet 10 Inches in length, and x1 Feet: 6 
ol iches the aforeſaid height on the Story, and ſet it 


— 


jown. . 


10 158. 
10 The length Og TO 
08 TE OT In 
04 | -11...#;.00 
ry ” ;.-Þ j Oz 
08 x 145 05 


2(106'*Cont- of theWall beiveen i theChinneys's T1: Y. ot 
'F ' 0 
Although RE Sh I have ot jo or "Hs the 
ſion a«{ce of Feet, and In, or I. over the place of Inches, 
ou mulff vppoſing now that you know one place from,anp- 
: at onfÞiet, I ſhall deſiſt doing it, as in the laſt dimenſion ; 

| only ſet the:thicknefles over the dimenſions. ; .,,' 
In the next place ſuppoſe the Mantle-tree to, lye 


nts, an 
ke poet high, and the falling back-to begin at. 3: \Feet, 


be take 
d for, 1 
fo ſome 
e of t 
8 

1ng bac 
ns, 


The mean between 5 and 3 is 4, which is the height 
the 9 Inch work that is added to each Chimny for 
ng back, and the length is $ Feet. ne $01 

1B. (2) 


Dimenſion of the falling back of. ; oF oof 
both Chimnys 04 OO 


1 Inche 29 ©0 
ing bac 20 ©0 
The Content inz1B, 40 oo 


herei R 2 Multi- 
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PESEE 1H. WidtheC 
Multiply it by ff 0 Ws Fee 
7195 B05 77 The 2 Þ 


The Prody is 80. I, whici 

"... $25 o_ zough t 

Z 2 "nc ing tl 

- Which diyide by 3 $82(26 Waught f 

| Ke 33 em, the 
Having reduced it, you find 26 Feet and 8 Inchelf = bh 
of 1= B, work in both fallings back. 1 Mant 


| ' ” The 4 Jaumsbeing 3 Feet 6 Inches deep a piece,; 
boye the falling back; being added together make 1, 
Feet of 2 B. work which muſt be multiplied by thWtelen,o! 
heightof the ny i heigl 
| Foralthough the Jaums jn the next Story be þy 
'2EB. and from the Mantle-tree in this Stary it be 
wrought but a Brick and half, yet the wings being 
added makes two Brick, 
ys 7 grad 'R | 
The breadth of the 4 Jaums being added | mp 
- together is _ | | 
The height of the Story is | 


dy ai 147 
The Content of the 4 Jaums in 2 B. work is 161 oc 
500 Being multiplied by 4 
The Content af the 4 Jaums in x B. work 15 644 
FN nag —— I Bein 
a: : |; #2 [Foto 
Which divide by 3 as in the Margin = =#44 (214 Thus 
| ': 229-1": 411122 WG 
And 
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And theContent of the Jaums being reduced to 14 B. 
114 Feet and + of a Foot, or 8 Inches. 

The 2 breſts of the Chimnys are next to be meaſu. 
, which are 5 Feet a piece between the Jaums, and | 
khough they are but 9 Inches thick a piece, yet con- 
ering the croſs Withs, and the Peers that are 
rought from the falling back till the wings gather to. 
em, they are uſually meaſured at the ſame thickneſs 
at the Jaums are, and at the height of the Story, 
hating nothing for the vacancy between the Floor and 
he Mantle-tree. 


2D; 
en,of the Breſt between the Jaums is o _ 
ic height of the Story 1s 12 o6Y 


os ---- 
F2 ©6 
$7. <6 
[he Dimenſion being (2) add $7 _06 
tcCon.of the 2B.work in bothBrefts is 115 oo 
Which multiply by 4 


g 


ing brought into the leaſt Denomi- 2 Th 
nation, or 2 B.itis x _ 


| XY I 
Which divide by 3 4693 (153 


33F 


Being reduced, the Content is 153 Feet and 4 of a 
00t (or 4 Inches) of 1% B. 

Thus having taken all the Dimenſions in one Story 
id caſt them up. | 


R 4 The 


246 MEASURING Libly,WibiV 
' There 
xededudt 
hicknels 


Thenextthing to be done, is to take the deduQinn 
of the Windows and Doors in the Fronts. 

Note, That the deduCtions ( to wit, Windows and 
Doors, and all vacancies whatſoever that you meaſure) 
muſt be ſet in Columns by. themſelves, -with this not, 
Ded.( ſignifying deductions)over them, together with 
the thickneſs of the Wall wherein the Windoys or 
Doors ſtand that you are to dedudt. | 


Example. 
Ded; -.--38, 
The height or length of a Window 1 is 06 06?(4) 
The breadth is 04 och 


And becauſe there are four Windows in both 
Fronts; and all of one bigneſs; therefore put (4) x 
gainft the Dimenſion, ſignifying that_that Dimenſion 
is 4 times (or that there are 4 Windows of that big: 


neſs.) 
Ded. 2;B, 


The height of a Window 06 062) 


The breadth | 04 co\ 


24 'O0 
Being multiplied '2 


The ProduR of 2% B. work in 1 Win. is 26 © co 
Which multiply by '4 and 


The Prod.of 2: B.work in the 4Win. is 104. 
Which multiply by 5 


To bring it into the leſt denomuna- e 4G 
'tion and it is | Y : 
Which divide by 3 ; and ZE 1 
Being reduced to 1 ; B, hats] is 173 | $22 (173 
Feet and 4 Inches, | — 30 


TT here 


eheig 
e Pre: 


ePro. 


k in b 
Which | 


Being 1 
Margin 
Note 
iruſtio 
cke the 
wt of 1 
els, 

In th 
nenſtor 
Jimen 

And 

Page 
Col 
ill be 
ou ſet 
aver, 
lon | 
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' There are alſo in Front and Reer 2 Door-caſes to 
-dedutted (dedu& ſignifies to take out.) of the ſame 
ws and hicknels of 25 D,:-. * | 


fr pat. 24, 
"Thc height of a Door is ' 09 o0o7(2) 
r with, h S, c 
Ms 0 Zo | han co 
Being multiplied " 
2: 8 MiicProd.of 24B.work in both Doors is 72 
4)ll Which multiply by ; 5 
:  Whing brought into 7 B. workis 360 
 bohl © Ti IS 
4) + Which divide by 3 as in the margin 369 (120 
enfion Es F33-: 
it big. Wheing reduced to 13B. there is 120Feet,” as in the 


Margin, 

er Though I reduce the deduQtions here for in- 
Wruttion ;: hereafter you need not reduce them, but 
ke the Produ& of the deduttions of one thickneſs 
wt of the Product of Dimenſions of the ſame thick- 
els, 

In the following Page I will ſct down all the Di- 
nenfions as they were taken, with the ProduCt of each 
Jimenſion in a Column juſt againſt it. 

And although I ſaid before, that you might divide 
Page or Leaf of your Meaſuring Book into 4 Parts 
c Colums; yet in Meaſuring of Bricklayers work, it 
ill be neceſſary to divide a Page only in two Parts, as 
jou ſee in the next. following Page, that ſo you may 
kve'room to ſet a name to each Dimenſion for diſtin- 


73 lon fake, eos 


here Mi Dimenſions 


945 ron x ROAD, - - 


_— 


\ OI OP”, i 9-4 +7 + > Bs Aa "BSE eat Lic RE Rr Krgy 29 od , eee GEES en oe - tit ar 4 le ae IR 2 a> _ n 
——— __——  - —— _— CH to gs 4 w_ —_ _— 


The 4 Jaums 


Dimenſ 20ns of the Def _ 
| 25 002 (2 
Bafis of the Front and Reer 5 6+ / 
22B. 
Front and Reer 5 fe) oy 


Baſis of both the Flank Walls Py of; 2 ) 


Both the Flank Walls 36 uz 2) 


OO 


— - 
The Wall between the Chim. 11 os 
O9 10 


IB. 
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Prod 


[Ne 2 


The falling back of both Chim.” - 002(2) 


oo\- | 


2B. 
14-006 E- 
11 ©6 


2B. 
The A or breſts ofboth? 11 os 2G) 
Chimneys 


Having ſct down all the Dimenſions with their Pro-W 
dpas, in the next place we muſt ſet down the dedudii 
ons of the Windows and Doors with their Produds. 


Dedultuns 


og oof {. 


The ni 


| icknel 


795 08 
3B 
1B, 
113 0! 
IB, 
O40 00 
WM The! 
2B. uy 
= 3 
—] In th 
In th 
In thi 
Tl 00 In th: 


ED AIIISS > — Du S—n RATA Son, 
CE re et teneters rene dd eee corned _ 
e_—_— —_—_—_— —— DS ————— _—_——_—_—— 
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Deduftions in the Deſign. Ded. Product 
2:B, 'B, 


The 4 Windows 


ſhe 2 Doars 


23 Bf Thenext work is to add the ProduRss of each ſeyeral 
6 02Whickneſs into one ſumm. , 
yy Proqutts of ſeveral thickneſſes. 
* 0 "- 

3B, | 22B. 2B. 1. 1B, 1B. 
:B, i 25 291552 ©0] 795 081113 1149 © 
hy FR 36 o2| 161 co FIR 
"= $86 02 ft ens 
1B, —[1071 os} 
O 00 


ll The {eyeral Produts of each thickneſs being added. 
2B. Þ the firſtColumn of the left hand, you have 25 Feet | 
| 3 DB, | 
=] tathe ſecond Column you have 586. 2. of 23B. 
In the third Column you have 1071. 8.of 2B. 
2B, In the fourth Column you have 1 13. i. of 1:B, 
5 OW Inthe fifth Column you have 40 Feet of 1B. 


The next work muſt be to take the Produdts of the 


ir Pr0-Wikducions out of the ProduRts of the Dimenſions. 


eduQi- 
us, 


lution! Produdts 


ET ney ein. et 
COUT... . DT, 


aid juſt ſO 1 
wit 25 tO 5 
muſt be {et 

The ne? 
al Produc 
ut)410 E 
, nd d1y1de 
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Produdts of Ded. in 2 


104 
72 '« 
The total Produc of Ded. in 2;B. is 176 « 


—— 


Which 176 Feet of 23B. work being contained in 
the Windows and Doors, muſt be ſubtracted from 536 
Feet and 2 Inches, being the total ProduG of all the 
Dimenſions that are 2ZB. in thickneſs. 


For this Reaſon. | 

Becauſe when we meaſured the Front and Reer, 
we meaſured the whole Length and Breadth over the 
Windows and Doors, allowing no abatement for 
them.' | ous Sr i, 
Note, That whatſoever Windows or Doors, or 0- 
ther vacancies you meaſure over when you take the 
Dimenſions, you muſt remember to dedu@ themout 
of the total Produ& of the Dimenſions of the ſame 
thickneſs wherein they are Scituate. 


Example. 


The doors & windows being in 2*B.work;I ſet down the total 
Produdt of all thedimenſions of that thickneſs,which is 586'02 
The total Produ of all the deduCtions of that thick-2 ; 6 
neſs which are to be ſubſtrafted is ' © | no 

The Remainder is 410. 02 

So likewiſe if there had been deduCtions in the other thick 
neſſes, you muſt have ſubtrafted rhem before you begin to reduce 
your ſeveral thickneſſes to the uſual thickneſs of 1B, 

But ſeeing we have no other Ded. in this deſign, to ſubtrat MW And 
out of any other thickneſs, the next work will be fo tequce each 
thickneſs to the uſual thickneſs of 12B, *' © 

Beginning with the greateſt thickneſs (to wit 3B.) we find 25 
Feet, which as you read before, becauſe it is jult as thick again 
as [2 B. you need not multiply it by 6, and divide it by 3, _ 

| ; ac 


'Þ, work 


Then t 
the 10 Inc 
work, wh 
work belt 
the Colu: 

The ne 
Þ,the £0 

Wh 


nd the 


The 2 
$Inche 
-Bis2. 
added 15 
reduced 

The ni 
ing,bec 
whereof 

Then 
ne tota. 


22 
v9 (2, 
v3 


\ 


> Ra=—_—_ 


IV. Of Bricklajers Work. 


"ot be ſet down in a Column with 13B. over it. 

The next thickneſs to be reduced is 23B. the to- 
11Produ& whereof is(the deduttions being taken 
ut) 410 Feet and 2 Inches, which multiply by 5, | 
and divide the Product by 3. 


Example. 
;  23B. 
410 2 ZX 1 
al by EA 258 (633 
I, work 2050 IO IFF 


The 1 that remains in Diviſion is 4 Inches, and 
the 10 Inches in the ZB. work;is 23 Inches of ZB. 
work, which being added is 7 Inches ; to the 23B. 
work being reduced is 683. 7. which muſt be ſet in 


nt for tle Column. OE 

| The next thickneſs to be reduced is 2B. 
IT 2B,the total Product whereof is Io71 8 
, Or 0- Which multiply by 4 
ke the And the 4 Inch (or 3B.) work 1s 4286 8 


F222 


The 2 remxzining in Diviſion 
$Inches, and the $ Inches of C 42 $6 (1421 
3B is 2 Inches of 14B, which? FFF F | 
added is Co Inches, ſo the 2 B. work being 
reduced is | | 


he total | 
The next thickneſs being 14B. nee1s no redu- ; 


«86 02 
i 76 00 Mg becauſe it is the uſual thickneſs, the Product 
— Wibcreof is 


=> — —__ —_—— 


410, 02 WW Ttenext thickneſs tobe reduced is 1B. 1B 
r thick- We total Produ&t whereof is . - 40 
reduce WY Which multiply by | 2 
abtrat MW And the Produ&t of 3B. work is 80 
Ice CaCl 22 which divide by 3, and the Quotient 


$(26 is 26Feet and 8 Inches, being reduced; 
1} The Produtts of all the thickneſſes 
being rednced is 


find 25 
k again 
"3, but 
add 


251 


aid juſt ſo much more to the Dimenſion as it is( to | ProduCts re» 
at2s to 25) and ſoyou will have 50 Feet, which | duced 


1B. 
Q0F0 | © 
0683 7 
1428 1 
O I13 ! 
5026 8 
2302 2 
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Having reduced all the thickneſles to 1B. in thi Then 
if neſs you find the total Produd to be 2302 Feet and ; 
l | Inches. 
| | Which 2302 muſt be divided by 272; the fitimbs 

[ | of Feet contained in a Rod, as you read before, 


Example. 
126 _ 
2322 (8 


272 


— 
> * od 


|  _ Being divided;the Quotient is 8, and the remais. 
þ der is 126, which i is 8 Rods atid 126 "Feet and 2 Inche 

q (if you add the 2 Inches that belonged to the 2302 

| Feet which you divided. ) 

Note, The whole Rod containing 272 Feet, the half 

i Rod contains 136 Feet, and the Quarter of a Rod con. 

| tains 68 Feet, for twice 136 is 272, and four ting 

l 68 is the lame. 

lf Then take 68 Feet or * of a Rod out of the 126 Feet 


) your 
breadth. 
Third 
irate b 
back of 
nealure 
els 0U 
Chimne 


5 22 >» 4,7" 7" "a; GE —— —  — ——— — —— — 
_ _ —_ rs - 
9 =: —_—— "_ 
- = "— —_ 


that remain, by ſubſtracting 68 From 126 i the ( 
68 Four! 

—— Wy 
And the remainer is RT fo bh L 


our br 
uſt let 
Wro 
hen tl 
ſou mu 


Wit] 


So there is 8 Rods and + and $8 Feet of 1*B,work,in 
one Story of the deſign. 

It is convenient before I proceed further, to F) 
ſomething more concerning meafuring of Chimneys. 

Firft Note, If you are to meaſure a C_ ſtand. 
ing alone or by it ſelf, WREOs any "_ Wall being 


ad Joy ned, 
Then 


NE ib.1V. of Bricklayers Work. 233 
thin], Then girt it about for the length, and the height 
and the Story is the breadth. _ 
"Wl The thickneſs muſt be the ſame that your Jaums be, 
covided the Chimney be wrought upright from the 
Mantletree to the Ceiling, not deduQting any thing 
vr the vacancy between the Floor (or Hearth) and 
the Mantletree, becauſe of the gatherings of the breſt 
nd wings to make room fot the Hearth in the next 


has 
WUWMmN* 


ory. 
| Secondly Note, If the Chimney-back be a Party- 
all, and the Wall being meaſured by it (elf, then 
jou muſt meaſure the depth of the 2 Jaums, and the 
emain.Wength of the Breſt, which being added together, will 
Inches your length, and the height of the Story your 
» 2302 MÞcadth, at the lame thickneſs your Jaums be. | 

Thirdly Note, When Chimneys are agreed for at 
he half rate by the Fire-place or Chimney building, and the 
dd con. W#% of the Chimneys ſtand againſt a Wall (that you 
times {Weelure beſides) you muſt dedudt 4 Inches in thick- 
els out of the menſuration of the Wall againſt the 
6 Feet vimneys, which 4 Inches is allowed for the Backs 

6 'ſ the Chimneys. ? 
8 Fourthly Note, When you meaſure Shafts of Chim- 
— Wevs, Sirt them with a Line round about the leaſt 
8 Feet, Wilzce of them for the length, and their height ſhall be 
TO cur breadth ; And if they be 4 Inch work, then you 
-ork.in Muſt let down your thickneſs at 1B. work. But if they 
' We wrought g Inches thick ( as ſometimes they are 
+0 add {ben they ſtand high and alone aboye the Roof.) Then 
eys. - jou muſt account your thickneſs 13 B. in conſideration 

Withs and Pargetting and trouble in Scaffolding. 


Obſerve 


divide the produdt by 12. 
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Obſerve theſe following Rules, which. will nuhcrcs | 
help you in caſting up your Dimenſions of will 
kind, and ſave you the labour of Diviſion, Wick ar 
know how many Feet there i in any number ofi*t 99 
Inches that you multiply into Feet. | 


| | [e&t 

| Let thefirſtexample bf 0 off 716 

| 13 oof. 

Firſt, Having multiplied the whole ——— * Y 

Feet, In the next place you multiply the £42 ie Ja 
Inches into the Feet, ſaying 2 times 18 593 iy 

 $5:36 Inches; or thus, 18 Inches being a 7 © 's ® 

Foot and an half, ſay 2 Feet and 2 half $55o © * 1, 

Feet are 3 Feet, which being ſet down. Ha 


In the next place you come to multiply 3 into 30, 
which you need not: multiply, for 3 being one fourth: 
part of 12; ſay the; of 30 Feetis 7 Feet and 6 Inches 
which is a quicker way than to multiply 3o by 3, andiifh 


Let the ſecond example be. 25 Og 
| 42 of 


The Feet being multiplied and ſet 


down, next. you are to multiply 4 by 4 
42; but 4 being + part of 12, ſay the bn 
one third of 4. is 1, and the one third Hþ 


of 12 is4, which is (being added) 14. 
Feet. —_ | 

In the next place you come to multi- 1074 6 
ply 5 by 25, which you miay fay is 25 — = 
w"_ Feet lacking 25 Inches, that is, 10 Feet and 
Inches. ; 


I 
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Or.thus, 24 Inches being 2 Feet, ſay 5 times 24 
aches is 10 Feet, then add the 5 Inches, it.makes'1 © 
feetand 5 Inches. ' Laſtly, '5/ by! 4 is. 20, which is 1 
ach and 8 parts, which 8 parts is not accounted; nor 
{et down as you haye read before. | 
| Letthe third examplebe _; . joo 7 
The Feet being multiplied you pro- ——— 
ceed to multiply 6 by 1 00, but 6 being #29 
the half of 1 2,, ſay the half of 100 is 50; 992, . 
Feet, which being writ down, you pro- 3 
teed to multiply 7, into 943 then ſay FLIT : 
the half of 94. is 47 Feet, which being .. away 
ſt down , there is ſtill remaining gg i} .—_...3; 
Inches, which you may ask your 4 f.: 9508 531 
Wiow many times 12 you can have in, gg, TT 
Wjour anſwer will be 7 times and _1@ Inches remaining, 
Witerefore you muſt {ct down..7 ,Feet and/,io;Ioches. 
laſtly, you proceed. to multiply .the Inches:/by the 
Inches, ſaying 7 times 6 is. 42, which-is-3 Inches and 
13.10 the total Profutt is 9505 Feet and 1-Inch,; as 


x | 


ouſee in the Margin above. 


Let the fourth example be - LIES $ 
| 310 9 


"The 'Feet being multiplied atid fee —<—- 
own, you proceed to multiply 310 by Fr uot 

5 but inſtead of multiplying, take the | 997. « 
$0310 becauſe 8 is * of 12; ſaying he da 
thus, the > of 3 is 2, but the z of x you 4. p 
not take in Integers, therefore you J7 6 
dd a Cypher next to the Figure 2, and _ 
occed to take the © of 10, which is 
Feet and 8 Inches; ſo you find the 

Sg 


VII a Pr _ 
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+ of 3119 Feet tobe-2b6 Feet and'8 Thches, whichYeis 
EN ETET —_ RA! 1h 


{et down 5; e 215 | 7. #44: db 44. $3. #854: tt #&f # #.4.,2:1..54 © JILIN | 


os v4 | X L AJ: oy ; 4 it Whit 

of wb a 7 Fx 5 > ; q : : % , 1: 
GOO etna 97 af 
Let.the fifth example be , ©. 


| The Feet bein hultiplied and fot —==Yutade 
down, inſtead: of multiplying 10 by 943 © © 19% | vupp 
you muſt divide/10' into'2 parts (to wit) 3709 if dove t 
6 and 4976 being 2, ind 4 being Zof #7 Afte 
125 then lay h&2 of g4 is 4, ad” | 3" Yin 

the $:6fg £51 Feet'4 Inches,. whitht © __74 Wit 1B; 
being {et- down,” you proceed to know © ©4635, Micight 
the Produdt of 48 Feet multipliet by ——FÞbthe 
fs: Inches, * whith'to do ſay thus, it.is, 48 Feet Tackngfl |. 
48.nches or +4 Feet, therefore I fer down 44. edt W!3'B. \ 
behold the Example or Dimenſion caſt'up in the MarY Seco 
Sin above. PEE * 4 144 MWibric 
"" Fhus I have ſhewn you from 1 Inch to 12 Inchegiepr t 
{ beginning at A Inches, and ending. at 1 1: [nefits Wind" al 
howto-work them into: the Feet, to fave Multiplic\WRite i 
tion and-Diviſidn ;_ which way, aſter.you are expetmvork 
in it, -will ſave. you-ſome trouble and: tune, in caſtinf wy 
vp any Dimenſions, - nel; <2; MAT (40; 
ws Bits #1 of 4 I. 7 


me 
h being 


34 441% 


Mth or withbur- Moldings , 


"Brick, 18generall 


Wkite is allowed 


be Brickaes OPAL. 


l, 


1-av. 157 


Some "Abs t0'be fer. in meu of 
Br ickwarks Is 


| Gneticaes Wall are wiowphe 2 Inches thicket than 
liy'of theſe thickneſſes befote ſpoken of: © + 
© Which 2*Inthes ſerveth for a Water-table to the 


— Oi Wall which is efually ſer off, about 2 Feet above the 


ground; therefore you may 'meaſure the Wall at the 
he/ ſame thieknels that it 15 above the Water: table, 


Mind add the 2 ich work to it thus. 


+ Suppoſe'a Wall 20 Feet in length, and 2 B. thick 


Mibove the Water-table. 


Aﬀter you Hive taken the Dimenſion of the Wall 
ihe bort6ti) to the height' that you are to take it 
i 2B; thitk&;- then' add £6 Feet in length. by the 


- Wicpht of the'2 Tach work (ts wit) from the bottomi 
"Wo the ſetting off, or Water-table, which being halfed 


Qin TY much 04" Toon wotk, ahd then reduce it to 
M1*B. work; 


Fecoddly Note, That al kits of Ornimentil work 


Van 


done '#t # Rate by the Foot; cx- 
je there: bean! affowatice of A foram of moticy over 
td above' the *Riire' by the Rod, 'or except a £66d 
by the Rod and: "all the Ortiarhental 
work to be meafuredinto- the Rvd work. ; 
Ornamental work you ate'to underftand Rtteight 
ircular Arches: 'oyer Wind6ws'ot Doots, Facio's 
Architraye round the 
Windows or rubbed Rerurns, Friezes *and 'Cor: 
Nees, "Rufick' 'Qifines ec: In brief, all Find of work 
Ui hed hewed:Withe arf Axe,” of rubbed updir-a Stone, 


S 2 is 
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is Ornamental work, and ought: to be paid for befideM giewed 
the Rod work. ters WC 
Thirdly Note, when you meaſure Arches, eithe there y 
ſtreight or circular, you muſt meaſure them in the Seve' 
middle (that is to ſay) if a ſtreight Arch be 12 Inch Yard, 
in height or depth, you muſt meaſure the length of ifM duſt of 
in the middle of the 12 Inches, which length will beſ of Pain 
longer than if you meaſare it on-the under ſide next Eigh 
the head of 'the Window, by.ſo muchas one ſide off Brickw 
the ſpringing .of the Arch is sKkewed back from the up W penters 
right of the Jaum. , - | 11-1\; © 4.008 bem 
 Alfo incircular Arches, obſerve that the upper part Nint 
of the Arch is more' in length ( being girt about )Mjojning 
than the-under part ,' becauſe it is,'a, Segment of aſWlength - 
greater. circle cut off by the ſame xight Line that theWthe len; 
lefler is,' therefore it;muſt be girt inthe middle, | Ten 
Fourthly Note, That Facio's, Architrave, Friezs,Wire, a 
Cornices, Bale Moldings and Plinths, are meaſured byMWlength 
the Foot, ' Line meaſure (or. running meaſure as it-${lclre 1 
commonly called.) - 10. No n /;  Wnay fin 
Fifthly' Note, . You muſt take notice, of | the Jaums|ſihe me 
of Windows and Doors being ſplayed on the inſideofWThree. 
Buildings, at the rate; by the Foot running- meaſure. © Or t 
_ Sixthly.. Note. , | Meaſuring. of 'I'yling is 'theWend to 
lame as meaſuring of Rogfing, which-is-taught at.theFWo! the 
begioning. of this Tra&-in meaſuring of, Carpenters MWybich 
work; only there is this difference, you muſt mes {Roof b 
Ries the length. of all the Vallies, and add ſo manytic R: 
Feet as they are in, length, to the number of Feet int (0: 
the meaſurement of the Roof; you muſt. alſo add the; the 
Eves: and Barge-courſes, Tyling being; 'done-by-'theWtie Pe! 
Square like Rooting. 1:15 ou to 2150 Alt] 
You may alſo.meaſure Tyling by: the flat and haliWinall 
of the Building, after-the ſame-mapner. $hat you ur, as 
9-6 ewe 
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ewed to meaſure Roofing ( in meaſuring of Carpen- 
ters work ). adding the Barge-courles and Eves, alſo 
there you may ſee-how to meaſure Hipt Roofs. 
Seventhly Note, That Brick-paving is done by the 
Yard, and is brought into Yards by dividing the Pro- 
duſt of the Feet by 9, as you have read in meaſuring - 
of Painting, Plaiſtering, &c. | 
Eighthly Note, The meaſuring of Gable-ends in 
Brickwork, is the ſame as in the meaſuring of Car- 
penters work , wherein you are taught to meaſure 


them. - 


- Ninthly , Remember in the meaſuring of Walls 
joyning to each other-Anglewiſe, that you take the 
kngth of one- Wall to the outſide of the Angle, and. 
the length of the other to the inſide of the Angle. | 

Tenthly, If you ſhould have a Gable end to mea- 
lure, and you know the width of the houſe, or the 
length of the Baſe Line of the Gable end, and you 
&lre to know the length of the Perpendicular, you 
may find it by the Proportions of the Table that-1s in 
__ of Carpenters work, and the Rule. of 

ree.. 

Or briefer thus, ſuppoſe the width of the Gable 
end to be 20 Feet, and you would know the length 
of the Perpendicular, take the length of the Rafter 
mich is 15 Feet, being 7 of the width ( for if the 
Roof be true Pitch, 4 of the breadth is the length of 
the Rafter ). to which add half the length of the Raf- 
kr (viz. ) 7 Feet and £, the Produdt is 22 Feet and 
43 the half whereof (to wit) 11 Feet and 3 Inches is 
tie Perpendicular. | 

Although this is a way commonly uſed, yet it is a 
ſnall mattes more than the length of the Perpendicu- 
ar, as by the former Rule will appear, 

. | "8 © Thus 


— - <a its cat AN A 7 eb oe. As ns newt. ct mY ey 
—— — — 


FA 


260 MEASURING Libiy ih 
Thus much will ſuffice a diligent and: praaical Res 
der concerning meaſuring, wherein to my knowledpe 


I have not omitted any thing appertaining to thei. 


Ence. | = ih 
| As to the meaſuring of Vaults and. Arches, the {he for 
| lowing Treaties Entituled The meaſuring of Plains and 


1 Bodies, will inftru& you. — | 

[| And hecayſe Brickwork is done at-ſeyeral rates pwr E 
| Rad, and many times there happens a number of Feet 

| to remain, after you have divided your whole Pro, 

i dud 'by 272, ( to bring your number of Feet into 

i Rods ) it will be convenient to ſhew, How to find the 

[| Price of 1 Foot of Brickwork, or of any number of 

; Feet, at any Rate per Rod. | 


—__Oy-—— <> A.274oc are mnt _ 


number of Feet that you deſire to kw 
what they come to, work thus. 


! 
| Having the Price per Rod given , and the 
| 


BOY; ©; FULL SPI hg 8 OA PR 28. oo” even; CARERS AGREE OP ne + REGA- eh. vel erat SED Eat Ser gi 4.45 
__ _ — 
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Firſt, Reduce the Price of a Rod into Shillings, by 
multiplying, the Pounds by 20 ( the number of Shil 
lings in one Pound) and if the Price of a Rod be 
Pounds and Shillings, then add' the Shillings to the 
Produ&t of the Ppunds, being multiplied by 20, 6 
you will have the Price of a Rod jn Shillings: Next 
multiply the number of Shillings by 12 '( the Pence 
one Paiying ) and that brings the Price of a Rod in- 
to-Pence. 1 hen work according tothe Rule of Three, 
laying. | | TN 9 HW An 

; | jt pe 


Which 


E X ample 


. Dricklayers # ah 


n W- 


4-y' 


| 


al Reg 
wiedpe 
the Sci. 


- Example. . 1... _ 


If have 1 for a Rod of Brickwork, what IE” _ 


he @.Miare for 34 Feet, according to that Rate. 
"0g State the Sueſtion thus, 
Ifa Rod which | is 272 Feet give 5, what will 34 
ares perfect give. 
of Feet 5 {4 aro ob F. 
le. Pro, Multiply .F - 06 
et 1nto a > I 29; it 
ind the TIT 
| The Produtt 3 "Bo . 190 <img 
iber of ras 
Which multiply by "12 Pence: 
And the Produdt is  - "1209 Pence 
1d the Which multiply by -- 34. Feet 
kw CO -  - ea ee. Mo wieder 
AG0D9- -: *-.- 
And the Produd is ads 408co 
186, by ' "PO PP oe , ; Rn = 
of Shi-Wy Which divide by 272 I 
RJ od be | SI 149! wan aac} Y 
to the er wil ahi Pula Toirles MAE? F 
20, i | -<44I&& FRI 
* Next SPLEEN ( 3 
ence 1 277 
od iN- 2 
Three, 
And the Quotient | is 150 Pence for the 34 Feet, at 
jl RY Ro. . | 
rmple po 
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Which 1 50 Pence, divide by 1-2, and the Quoti.Mhe Fra 
ent is 12s. andz$; or Six Pence z the rate of the 240 penny) 


Feet deſired. Fat 
| z 
3 6 ' "re * 
EY s ( 2 06 | IfT | 
422 muſt 1 
, * | 
Example. 2. 


If 1 havs SL. 55. for a Rod, what comes 20 Feetty 
at that/Rate. 


State the Queſtion thus, and it ſayes you the labowr of 
multiplying ” 20. 


-F. S. | 
If 272 give 105 what will 20 Feet give? 
multiply by 12 Pence 


' 210 

__ 105 
The Produ&t is -1 s -1260 the rate of a Rodin Pence,whichſ Wh 
multiply by - 20 thenumber of Feet, And je Qu 


the ProduCt is 25200 this Produd divide by 272 The 


ts pocaa_BSrge——_—_— 


17 
226 


ES73-1-11 
Le(92 

And 

The Quotient is 92d, and 774 of a Penny, which The 


926 d. being divided by 124, gives you 7, 84 - 


b 


ho 
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Quoti- Mike Fration remaining, namely 37+ is more than a half 
the $40 penny, and lefs than 3 Farthings. ' ah 

"WI Soat 57. 55. per Rod, 20 Feet comes to 7 5. 8 4. 1 ob. 


Example. 3. 


If I have 5 1. 5. for one Rod of Brickwork, what 
muſt 1 have for 1 Foot. | 


"_@ l. 
Multiply oF 
Fett By 20 Shillings 
The Produ& 1s we. -* 
ebour of Add the 5 Shillings 
= 105 Shillings 
Which multiply by . 12 Pence 
210 
105 
The price of a Rod is 1260 Pence 


e,which Which ſhould be multiplied by the third number'in_ 
nd We Queſtion ( to wit) 1 Foot, but becauſe multiply- 
gg any number by 1 doth not encreaſe it. 

Therefore divide 1260 4. by 272 Feet. 


272 


172.0. 


X26g (4 
272 


and the Quotient is 4.4. $23 of a Penny. 
Then to know the value of the FraQtion 422, 


Multiply 


; which 
3d. and 
(6 
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_ . Multiply the Numerator 472 by 4 (the number of 


Farthings in one Penny); the Produdt is 688, whid 
divide -by the Denominator 272, .and the Quotien 
is 2 Farthings, and the remainer 3% of a Farthing 
which Numerator 144 is, more than half of the De 
nominator 272, and therefore more than half a Fx 


ghing. 1357; LOI2 | 
Example. 


| 


| ; The Numerator. 172 of the FrafQtig 
eee | Multiply by 4 Farthings 
The Produd is-'. - - (688 which divide 


—— 


” & s- 


by the Denominator 272. 


And the Quotient is 2. Far-P? 1447 ' © 
things and an half, and ſome-p 488 (2 Farthings it 
thing more 27% 


Thus, the rate of 1 Foot of Brickwork after the rat 
of 51:55, per Rod,is found to be four pence half.pean 
halt farthing, Which was required, 


{ 


The ſame Rule holds in Tyling, or Carpenterswe 
only changing the number 272 (the Feet in a Rod).ant 
inſtead of it uſe 100.(the number of Feet ina Squate, 


- 


The End of: the Fourth Book. 
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the leaſt Denomination. - 
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Superficial PLains 


CHAP. 4 

, | — Uppe 
By meaſuring of Plains is meant the finding by 
the Area or Content of Superficial Figures Ther 
ſuch as are Quadrates, Triangles, Circles" ? 
&c. and as a Line is made by the motunua i: 
of a Point, ſo likewiſe a Super ficie is made" R 
by the mation of a'Line. Hear 


T* meaſuring of Plains ; the firſt Figure to, beginic 
with (as being moſt eafie) is a-Quadrate or Square; Then 
which is a Figure encloſed with four. equal Sides id the 
making four right Angles. | Wicadth 
The next is an Oblong or long Square, which i Wantent 
Figure having four right Angles, and. four Sides, but 
not equal or-of one length. Two of which Sides deWÞ. .. 
ing oppoſite are of one length and Parallel; and bs '- 
0 W=4 SEP” s 1 \ otncr 
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"Maher two fides being of another Length are oppoſite 
and Parallel. STEELY 
The meaſuring of theſe two kinds of Plains , you 
have been already ſhewn in the preceding Tra& of 
Meaſuring, (to wit, by multiplying the length by 
| ( tie breadth. ) 14.24 ; 


Peoe.l. Fig. T]. 

ſo meaſure (or find the Content of ) a Rhom- 

bus, being a Figure like a Quarry of Glaſs, 
having four equal Sides, and two Pair of 
equal Angles. oh ih 

Uppoſe the Rhombus ABCD. in. Fg.I. one ſide 


» 


your Length. 


- J) whereof is 5 Feet and 4 Inches; take this for 
p I, FS: 
THe: | Then for the Breadth take the neareſt diſtance be- 


cle; ("= any two of the ſides, as ſuppoſe the Prick Line 
-, Wh being 5 Feet, multiply theſe two, and the Pro- 
motion is AT Poet 8 Inches, which is the Area or Content 
s made} he Rhombus AB CD. | 
' 8 _ Otherwiſe thn. ___ NY 
Draw the Diagonal Line AC, which divides the 
 Wiombus into two, Triangles, next draw the Perpen- 
0, beginialar Line DB. Fong TO 
Square, Then take the Diagonal Line A'C for your Length, 
| Sides offid the half Length of the Perpendicular for your 
 Weadth, and multiply them, and the ProduR is the 
ich 1 MWantent, 
des, but 
des deb. .. | 7 
and the E Foe 
othet | ; 


"Re Fe OG + 57> ng OO SO ARDS 


_ - 
— - 
Kd Cow ” 
C a > * 


. re On erate WORN, Lt PE AL CD A, ide 7t NGA; EAI AER 2 rein," YR 2s) as Oe I We IEEE IN a_I=_—<<= > <a, 
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EE 
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The length of one {ide AB (the other three 4 4 
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£ 4 


See the Examples caft up bath ways... 


Fee: l 


being each the ſame length) is 
The neareſt diſtance (or E F) is : 


| TY , zi 0) rallel t 
Being caſt up the firſt way, the Content.is. 26 of ; 


The ſecond way... or vr. 


FM 
Theler thof the Diagonal Ling ACis”” 9 2/Wtterfc 
The hal pm of the COPE" W204 whe 
4 73760 10 511; © 18 g 
* tl p D14 9672 20 0043 05 1G 
(v3 Jaw [417511 e-- "a7 ; bo fon 
WOES ſhox 


The ſame Content as before , 7 


The aultiplying of the parts of pager into; cot 
q Inches 3. you aretaught-in the: PEgUnK 
Matung oth SL ie Work, - 


16/1 


WV. of Sip flial Plains. 269 
Lo Beoe Tk, Het 


F. "oft | 
ect Wo ncafine (or find the Content of ) a Tra- 
| pracum 'or four ſided Figure, two ſides 
| 00 are Parallel. © 
: pole the Trapezium ABCD.in Fig. II. whoſe 
25 if longeſt ſide AB is 9 Feet 4 Inches £; the hide | 


xallel to it is DC, being 7 Feet 2 Inches and 4* of 
pinch; the breadth being taken the neareſt way) Is 
he Prick Ling, whoſe length is .6 Feet and + of an 
ich, 

.Add the two parallel fides together, whereof take 
lf the Summ for. your length; then take the neareſt 
tance between thole two ſides that are neareſt to- 
tther'for your breadth, and multiply them, the Pro-. 
& whereof: is the Content, 


| | FxaMpje. Io. 
a 4 , +1 EF. 4 p 
= he longeſt has AB, is -+ $1. b.:5G. 
tel h ſhorteſt parallel fide DC, is 7 2, 10 
7 Thoſerwo being added, is 16 7 "4 
: ", hemean ek being one-half, is 8 3 8 
Sully i bis being mu My the neareltdiftance 0 11.3 


01. The Content required is 
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The 11, beyond the place of parts of Inches ig1 
parts of: + part of an Inch or :# parts of an Ind 
which is not conliderable, except the, Superficies th 
you meaſure be ſome rich or coſtly thing. "Y 
Note; That 1 account or ſuppoſe the'Inch to bed 
vided into 12 parts, for two reaſoris. The firlt is, th 


more parts it is divided into, the nearer to the truiiſſ 


"pp Þ 
+y 4 
b IJ, ſ 


were 0 
[7 h of 
hreadtl 


you may take the length and breadth of-any SuperfiMi 


cies or Solid, and likewiſe proceed the nearer'to thi. 


true Content. 


The ſecond reaſon'is, becauſe the parts of Inchaifſi 
thus divided, have the ſame proportion'to the Incheglo 
that the Inches have to the Feet, and-by that meaii 
theſe parts may be multiplied into the Feet an 
Inches, which according as'the Inch'is divided on ou 


common Rulers into $"parts; thoſe patts cannot | 
multiplied into the Feet and Inches,” but the lengt 


and likewiſe the breadth' of any Superficies muſt bi 


reduced into the leaſt denomination, and then m 


tiplied each by other, which cauſeth a great deal dffidde 


multiplication, and alſo of diviſion, . before. you arrig 


at the Superficial Area or Comer as You may ſee) 
the preceding Trad at 


e beginning of Meaſuring a - 


. Glaziers Work, from-Pag.:216,; toPag«2i9, wherf 


I have proved this way of multiplying the parts: 
Inches into the Feet and Inches to he'true, both 


Decimal Arithmetick, and alfs by reducing the length) 
| andbreadth into the leaſt denomination (to wit, Quan 


ters of Inches. ) 


And indeed as Mr. Oughtred faith: in his Circles o 


Proportion, the dividing of the Inches on the Rule! 
into halfs and quarters, and half quarters, is moſt 
artificial; -and 1 ſuppoſe was done before .Decim 
Arithmetick was brought to lighr. Which'if the Foc 
Fs | wer 


by « XIV. of Superficial Plains: _ 


ies is 1h 
In | Inc 


0 bed 
is, t 
he try 
Super 
r to ﬀo 


f Indy | 
> Inchit 
it meat 
eet ay 
ance | 
[ent 
mult? 
en m 
+ deal « 


u arrinhy 


ay ſe) 


furing of - 
, Whey | 


parts-( 
both þ 
e lenglM 


ty mar ! 


1rcles 
e Ruler 


: ; moſt1 
Decn 


the Forſ 


_ wer 


our. 


diyided into 10 Parts {which may-.as-well bt 

alled Inches,..a5 Pow.it is diyided. into 12 Parts) iand 
arp thoſe parts into 10 parts, and the lengzhyand 
vreadth of Plains or Solids taken therewith and ſer 


down Decimally,- and caſt yp þy Decimal Arithme- 


tick: The Science of .Meafuring would. be much 
her than now it Is, and {ave a great deal of la- 


\ Note, That a IN fided Superficies which Ga 
je of the ſides parallel ; likewiſe eyery Plain Figure 

: more ſides than four "being propoſed! 2« 
ſted, moſt with Diagonal Lines be. divided i into Tri- | 


"An Note, That ever fach Figure contlineth ſo 
any Triangles as it = ſides, abating two out of 
he number (to wit, if the Figure to be divided into 
Triangles have fix fides, it will contain four Trian les, 
f ſeven fides, five Triangles); then thele Tian 
to be meaſured f{everally, and. their Contents being 
ded, \gives 'the Content of. the Irregular Fi _ 


Prop. HL. Fig. ' - HS | 


To meaſure any Triangle, 


Llikiply the longeſt ſide. ( being uſual! called 
the Bafe') by half the/Perpendicular: + ahich 
line let fall Perpendiculpr from the Angle. op 
te to the Baſe) and the Product is the 'C Content of of 
he Triangle. 
Suppoſe a Triangle A-BC. i. Fig. 1/1. whoſe Baſe 
1s 7 Feet, the fide CB 6 Feer, and the ſides - 
5 Fect, and the. rg which js the FR 4 
ine 
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line 4 Feet'2 Inches, the half whereof is 3 Feet 1 InchMod ſubt: 
which beihg inoltiptied by the Baſe Line 7 Feet, tnakeMiuare R 
jeg th 7, Inches tor r the Content of that Triangle, ' _ 


. , 4 $ 

- - 4 
}#* & EF > [ 
- ' 


Example 


$| 


The kar of the Baſe i is, , 
Half the length of the Perpendicular i is 


The Content of the Triangle i is 


_ Fx + {| 
it} O01 2 Otherwife thus.' + 


. Buttoghy: the whole Perpendicular by half the Baſ 


» 319.093 04424. 1 - Example 0 
| holivil "Y 
The whale! Perpendicular is Wot tt 27 (207) mba 
Reog en POT 7 ory the Baſe -: 3 
2 
2 


20 


4 "Ore 
The Content (as bites ) Is 7 8 14 


PROP. "Iv. Fig. 7” 


ep 
The. fide” of an . * Equilateral Triangle being fork b 
, "given, to find” the angecto ArithY] 
> Tittieall. 
Er the fide of the Triangle given de Ac in " 


I'V.. whoſe lengrh'is '$ Feet. 


"Firſt, Square the wt then Squate half the Baſe 
. anc 
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 InchMod fubtra& that from the Square of the ide, and the 
make are Roof ol. the Remainer. is the length of the 
T3; ve Example. 
' | ſhe given fideis AC 
Which to. thuare, multiply: by | 
he Square of the-ſide A C is 


he whole Baſe'is'$, the half whereof 7 Rt 
c Ba Which to ſquare, multiply by. Pa! 


ke Square of half the Baſe, is . 
hich ſubſtra& from 


F. lhe Squaze of the given fide: -- : 

3 & | and the Remalner is! 

12 The ſquare Root whereof is 6 Feet 11 Inches and 

2 F | parts of an Inch Fere, being the length of the 
erpendicyfar required. , 


f's is ſuppoles that the Reader hereof '6in exttda 
ure and cube Roots, if, he cannot, he may learn 


0 n Mr. Wingates Atithitiet ick,” in which'Bbok hey 
plainly and ' briefly Denditemed, 'Of he qhiy 
bein York by Lo ba irhms: .. : 


ArithY 


4 , \ "i 
(? ery: ee ha ks wormls tio; IS* 
ge 


'mFy 


1c Baſe 
an 
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Proe. V. Fig. Iv. 


The Perpendicular and Side of an Equilaterd 
Triangle being given, to find the Cont 
of that Triangle. 


Ti the former Diagram, Fig. IF. the:Perpendic 
far'6 Feet 11 Inches x£*' Fere and the Side 8Fe 


being given, the Content i Is required. 
Multiply the wholevf either by half the other, x 
the Produtt is the Content required. 


Example. 


The whole Baſe or fide is 
The talf of the Perpendicylar is 


e 


_The Content of the Triangle is 


if you maleph, the "whole Perpendicular 6 Fa 
11 Tagh f the fide 4 Feet, hy POSeA 
Cithe'as before (to wit) 27 Feet $ Inches 7 
an Inch almoſt, for Fere ſignifies aliwoſt-or near, 


M1.D1V. of Superficial Plains. 275 
| Provy. VI. Fig. V. 


ſhe Perpendiculgr and Baſe of a right Angled 
\ Triangle being given, the Content of that 


Triangle is required. 


MTN Fig. Y. the Perpendicular F G, being 12 Feet, 
4 and'the Bafe CE 25 Feet, is given, and the Con- 
tent required. - iT. 
+ Multiply the whole of either by half the other, as 
12 Feet, -by 12 Feet 6 Inches, or 25 Feet by 6, the 
Product is 150 Feet, the Superficial Content requi- 
red, fy 
Or multiply the whole by the whole, the ProduCt 
' fs 309, whereof take balf, it is 150 as before. 
| _ Or thus, without the Perpendicular. 
Multiply the two fides, 15 by 20, the Produdt is 
300, whereof take half for your demand; or multi- 
py half of one ſide. by the whole of the other fide, the 
MWroduct is 150 as before. 
| Theſe Rules hold good in thoſe right Angled Tri- 
moles, whoſe longeſt fide (or Baſe) being ſquared, the 
- Fefrodudt is as much as the Square of both the other 
'ides, as in 4 36 the ſquare of CE is 6253 the 
| Ware of CF is 225,” and the ſquare of FE is 
; Woo, which two laſt Squares being a ded, make 625 
the ſquare of the Baſe; ſo likewiſe in a right Angled 
Triangle, whoſe ſides are 6 Feet, 8 Feet, and 10 Feet, 
it holds the ſame proportion, for the ſquare of 1c, 
which is 200, is as much as the ſquare of 6, which is 36 
nd the ſquare of 8 which is 64 being added together. 


T 3 - PRQDP.. 
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PROP. VIE . Fig. VT. 


The. Perpendicular artd. Baſe of an. Tfocel fu 
Triangle given, :to 0 Jong the Area Or "Sy rith1 
perfictal Content..." | " hs 


;N: E:z./ I. add all the three ides together, where) DF * 
of take half, then take the difference of each ſid the F 
from that half, and multiply thoſe three difference $quare 
one. by another, the Produt whereof multiply by thfic Baſe 
half ſumm ofthe three bides, and the. ſquare Root ofÞt othe 
' that Produg is the Superficial Content, _ . ny { 
Wim tne 
Sed Example. +. ..*.: ".. 1 WW Quo 
rt it | 
The'3 1 - Jes being added' make 56, HH half whereMWnire R. 
of is 28, then the differerice of the fide' A B(being 20 Mendicyl 
from 285 is $; the like difference is between the fide | 
BC and 28, "namely $, and the difference betweenfſ 
the fide' A C (being 16) and 28 is 12. Now thek 
2 differences being multiplied one by another, name \The 
ly. 8 by $ is 64, and 64 by 12 makes 768, which beingÞ9the | 
multiplied by 28 the half ſymm. of the 3 ſides, Wile 105 
Produtt is 21504 , whereof the ſquare Root is 14446, frc 
Fect 7 Inches 8 Parts. and 2 of a Part, or 146 Feel mhic| 
77. Inches and; T5-p of an Inch. 36, W 
Which Rule is general for all right lined i Triangh Wicet 2 
whatloever. ir the | 
Res FP Wiich S 
| EY: 


ANY Lo 1. 
- oc $0 
© PROVE lh 


_———— —_— ——_——— 
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\ 


ſoceleWo find the Perpendicular of any Triangle A- 
or Su rithmetically, the fides being given. 


IN Fig. 27. cet the fides given be ED 6 Feet; 
where DF 8 Feet, and FE 10 Feety-.it is. required to 
ach did the Perpendicular. 
erence} $quare the.z ſides ſeverally, then-add the Squareof 
7 by chefic Baſe ( or longeſt fide). ro the Square of. one of 
Root offfit-other two ſides, as to the Square of ED,.from - 

hence ſubſtrat the Square of the remaining/ſide, and: 

Hoo the remainer take half, which, divide by the'Baſe, 

te Quotient thereof being ſquared, dedu& or ſub- 

n& it from the Square of the ſhorteſt ſide, and the 
whereWhure Root of the remainer is th6 length of the Per- 
ng 20 Wedicylar. | 516902 
the lid : © $i 1&9 
etweenlſ. - Example. 
y thele ae hea fy well | 
, naweF-The ſquare of ED is 36, the ſquare of DF is 64, 
h beingWÞd the lquare of FE is 100; then the ſquare of the. 
es, thee 100 being added to the ſquare of ED 36, makes 
is 140856, from whence the ſquare of. DF being ſubſtra&- 
6 Feetſd which is 64, the.remainer is 72, whereof the. half 

56, which being divided by the Baſe. 16 produceth 

iangleMleet +; or. z Beet 7 Inches 2. parts and ,+ ofa patt,- 
ir the leſſer Segment of the Baſe EG; the Square of 

Fiich Segment is 12 Feet 5+, or 12 Feet 11 Inches 
{46 parts, and being Subſtradted from the Square of 
ROE D 26,the remainer is 23 Feet 3; or 23 Feet and - 
an Inch +4" Whole Square Root 4 Feet g Inches 

R's 1:10 200 07 nog 1; 19 40-00 


Cv - 
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and 7 parts Tis the length of the Tpnibry M Mult 
ad i'> 1nd you 


Prob. IK. Fig. VIII 


} 


The fide of a Pentagon being given, to fin Te T 
1 the Area or Content, the 
N:Fr V1. let the given fide be IQ it tis requir he 
to the Area of that Pentagon. -/ r 
 Deſctibe an l{oceles Triangle on any fide of the Pen 1019) 


the lic 
truth, 

Dime! 
Diame 
poling 
the Ar 
and 1g 
Van C 
nOUnc 
drant 

(lifters 
But fo! 


thgan whoſe r6p is the Centre of the Pentagon, 
AD B, whoſe Perpendicular being found is 6 Fee 
10 Inches and 5 parts -| of an Inch divided into 12 
parts, which being multiplyedin halfe-the Perime 
. 25, Produces 171 Feet 8 inches and 5 parts, for the 
Area required. 

This Rule is general in all King of regular Polygon 
of how many ſides ſoever, as well for their Superfici 
| Cantent, asfinding their Perpendicular. 

But becauſe it is tronbleſom finding the Centre 
Geometrically.] will here ſhew how to find it by Arith 
metrick. 

The fide of '# Peienpottbis given to fond the Radin1 
a Circle tnſcribed within that entagon. 

* The Rulle is this, as 132 to 125 I is the ſide of the 
Pentagon to the Semidiatneter I a Earle inſcribe 

1" it. | 


Example. ul 

the Pr 

"The Ae given: ib 1d F,what is tht neareſt diſtance] Feet f 
fe&)th the Centre of the "__ to one of the ſides. ' I Niam 


- Multipy 


/ 
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ard Multiply and Divide according to the Rule of Three 
2nd you will find 6. Feet 10 Inches and 5 Parts. + 


Prov. X. Fig, I X. 


The Diameter of a Circle being given, to find 
the Circumference thereof Arithmetically. 


He proportion of the Diameter to the Circumfe- 
- rence was firſt found out by Archimedes, who 
trought the length' of the Perimeter of a Circle within 
the limits of Numbers very little differing from the 
truth, Demonſtrating the ſame to be leſs than three 


Diameters and £2 parts of the Diameter, ſo that ſup- 
ff poſing the Radius tocconſiſt of 10000000 equal parts, 
the Arch of a Quadrant will be between 15714285 

WI nd 15704225 of the ſame parts. But ſince Ladovicus 
ol / Cullen hath come yet nearer tothe truth and pro- 


i drant (putting as before 10000000 for the Radius) 
differs not one wholeUnity from the number 15707963. 
But for our purpoſe we ſhall make choice either of the 


to 22, or of the proportion which ers hath given, 
which is as 113 to 355, ſo is the Diameter to the Peri- 
ptery or Circumference. | 
Let the Diameter given be 14. Feet, in Fig. I X. It is 

pres to find the Circumference thereof. 
lultiply the Diameter given (being 14) by. 22, 
the Produdt is 308, which divided by 7, bringerh 44 
Feet for the Circumference required; or multiply the 
Diameterby 3 + the PraduR is 44 as before ; but oe 
makes 


4 


WF diameters and a ſeventh part, but greater than three. 


nounced from true Principles that the Arch of a Qua- 


oportion in whole Numbers by Archimedes which is as | 


— 
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makes NY Circumference-a ſinall matter to Kreat, if 
you may ſee if you multiply 14 by 3557 the Produgll 
is 4970, which being divided by 113, the Quotient i 
43 and ++ the remainer, which is 111 parts of an 
Unit (whether it be a Foot, - or an Inch or any other 
Meaſute) divided into 113 parts. 

_ If the Circumference, be-given and the Diameter re. 
quired, it appeareth. by this Rule that the Circumfe. 
rence 44 being multiplyed by 7 and the Produſt divi 


Havin 
t0:7 


Ay a 
tot 


ded by 22, brings 14 the Diatneter. Lett 
| Then 

PROP. XI. Pig. pd nill49. 

neter) : 

The Diameter and Cir cumference fs a Circle Wh 
being given to find the Area or Superficial Rixtote: 


- coment thereof Ar ithmetically averſe 
ways. 


I. the Dito of the Circle be 14 as in \ Fig. IX. BEavn 
and the Circumference thereof 44. Itis requi- Tp , 

red to find the Superficial Content, ? 

Multiply half the Diameter by half the Circumfe- Y--414, 

rence it ſhewsthe Content of any Circle, 

- Thus the half Circumference is 22,which being mul- Wie 

tiplied by the Semidiameter 7, the Produdt is 154, the 

Superficial Content required. 

. _, Or multiply the whole circumference 44. bs theSe: W764 
midiameter-7, the ProduRt will be 3c8, whereof take | 


is 


half, which is r 54 as before. "If 

- Or multiply the Square of the Diameter 196 by 114 Wl - Mal 
the Produ& will be 2156, whieh Givide by 14, brings : 
T54as before. | 


PROF 
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eat, Aj, "WY . 

rodug 
tient is 
; Of an 
' Other 


"*?W 


PROP. XII. Fis. FI'X. + 


Having only the Dianete of a Circle given, 
to:find the Content. 


cumte. Wo Ay as 7 is t022,f0 i is the hy of theSemidiameter 

t divis d to the Content of the Circle. | 
Let the Diameter given. be 14. asin Fg. X. 

Then ſay by the Rule of Three, if 7 pin 22, what 
ilke9 give. (which. 49 ts the Square of: the Semidia- 
neter) ; multiply the third Number 49 by the ſecond 
umber 22, the ProduC is 1098, which divide by the 

f Number 7, and you have 154 for the Content, as 
rfote 


ter re. 


PROP. XL Fig I.X: 


Ns Having the OI given, to find the 
Content- 


umfe. [is Rule is as 88 (ntiichi is 4 times 22). is to 7,T0 
is the Square of the Circumference to the Con- 
tent, 


Example. 
Let the Circumference be 445 the Square thereof 's 
9363 then ſay by the Rule of Three, 
if 88 Bive 7, what 'will x 1936 give. 
os Malgiply 1936 by ? | } vn OP wa 
ot + Was + (+ ES 
©; 1 EC Whick 


he Se 
f take 


OP 
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| Whichdivideby IG Uri ITOOee 88, and the Qui 
_ tient is 154. Feet. oy: 


ib. I 


» 


"" y: 
re 

ZELEZ (ro Feet, ch Gonecke of. the Cirde. "The: 
8 "WT 


mae, c.6 
th 50 


ProOe. XIV. _ Fig.I X IX 
- The Content of a Circle being given, to wad 


_ the Diamet er. The C 


«He Ruleisas 22 to (4 times + which is) 28, {ll the 
is the Content to the Square of the Diameter. © wy, 


Exambple. | 


Let the Content given be 154» and it is require 
to find the Diameter. | 

If 22 give 28, what will 154 give? multiply andif 
divide, and you will find I96, the Square Root whereof 
5M 14, the Diameter required, - © W | 


Prov. X V. Fig IX. 


The Conteit of 4 Gree being given, to jul 
the Circumference. LS} 


HeRule is, as 7 is to G times-22 which is ) 88, Lo 
ſo is the Content ” the Sqpare of the Circumfc 


rence. 
| Ex amplt 
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= ; Example. . ; 
Let the Content given be 1 54, and the Circumſe. 


| rence required to þe found: 
rele. W Then fey by the Rule of Three. 


ale, .and'you will Gd 1936, the Root whoredd being 
th is the Circumfereyce required. 


Pror. XVI Fig. IX. 
| Content of a Circle being given; To fond 


"which Square gt be equal to the Content 
Id the Circle, 


?Nt! rhe Stirs Root of the Content given, and 
pave the PO ITT POT: 


Example. 


Let thi Content yiven be 15 ew Root 
Hhereof i is 12 Feet 4 Inches 24 parts of an Inch, which 
bite Side of a Square, 
Content of the Circle given, 


iv If - ive 88, What will 1 54$ive? multiply and di- 


Ou ur os ee ER 


the Side. of a Square , the Content of 


k 
TI nouns 9 on wet, Ca Dn 7 ee en ns, Sie a a. il 
_g © ,_— ” O— —_ _ —_—_ » —_" __ _ var 
—_— —  — - 


-whoſe Content aan the 


Rn 
=—_ - Rs - m_ 


av 2 x —— ——_ _ — 
__ —— ele. 


OOO I OO a ny erg” 


nw 


2 Cs 
m—_ DR DSC 
_ wow 


oo ——— — 
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: 13 F 


'PrRor. XY IT. of a pa 


wuced | 


"The Diameter if any Girel, bibne 2iven, tpucter 


78 the Side of a ;Square, "the Area a 
which Square- ſhatl | Tho equal to" 
Area oy the Cir cle _ the "OR "DiaThird! 


6,4S I 


FF His Propoſition maybe. = ſeveral ways; all 
LT. firſt according 'to* wh his Proportion op 
\ntaled Numbers _ \ Y "Senidy \\ Hp 
O Is. 10.2.2, Ei war tne. 1d12metenv.4 6 
to IE MIN req THE Sq TT Ker 
Let the Dimetes given be 7 Feet; the Semnidiamg r bein 
ter will be 3 Feet 6 Inches, the Square whereof is 1}ing diy 
Feet. 3 Inches ;: which'being mfiltplied by 22 Fei th yt 48 
' ProguR;is 269-Eeet and 6 Inches, [which divided by and 
makes 38 Feet 6 Inches for the Content of the Circles ar 
which Content is a ſmall- kiateey: tore than the tru Foul 
Content. A511. 
pr -Hcrgeding: ar "Artis: his Nope [the St 
Bye 0251 35 40 211 | 
2i:zA8:233-t0.3 555 {o-is the Fquezol ;the Semidizat . 
to the Content required. ,--1i4 917; na 


"DO 
Example. 10.00 
r' 
The Square of the Semidiameter aforeſaid,is 12Fet ed, 
3_Inches,. which being multiplied by 355 Feet, produlirds, 
_<es'4.34 3. Feet 9 Inches, which Produ& being _ tent 


PE ee ee eee een ene en ee eee ee reoen w_e—— Devo IO = 
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113 Feet, makes 38 Feet 5 Inches g parts and 
of a part, which Content is leſs than the Content 
duced from Archimedes Proportion, by more than 
4 parts of a Superficial Foot, and- the greater'the 
meter is,the mote the difference will be. 
Ot thus; As 452 (which is 4 times t12)is to 355 3 
the Square of the Diameter, to the. Content re- 


fed, | | Mags 

Thirdly, Itmay be ſolved by Decimal Arithmetick 
$5 1 Foot, to 3.1416 Feet, ſo is the Square of the 
widiametef to the Content required. ary 


Example. © 
141416 Fe,being multiplied by 12.2 5 Fe. produceth 


| 0484600 Feet, which ſhould be divided by the' firſt 
ber 1, but becauſe 1doth neither increaſe any num« 
deing multiplied by it nor diminiſh any Nuniber 
ne divided by-it, therefore we'find the Content to 

835.484 600 Feet, which being reduced to Feet In- - 
6 and Parts, is 38 'Feet 5 Inches 9 Parts 9 'Se- 

W fourthly, Tt may be folved Decimally thus. | 
eet,isto 360 Feet, lo is the Square 


the Semidiameter to the Content required. 


A5114.5915492F 


| Example. 


360 Feet being qyleiplyed by 12.2 5 Feet, produceth 
10.00 Feet which being dividedby 1 14.59 15492. 
&t 'produceth 38.48451 Feet, which being” re- 
ed, is 38 Feet x Inches 9 Parts 'g 'Seconds and 2 
lirds, which is a ſmall matter leſs than the+ formes 


= 1 


tent. | 


But 
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But peradyenture the Reader hereof ma not | 
nd Decimal, Arithmetick, 1 will therefore Exh 


of this Propoſition ; which is this. | 
ultiply the Diameter given, by 1oFeet 7 Inch 
7 Parts 5 Seconds and divide. the Produ by 1 
Feet, It produces the Side of a Square, which beir 


VI 


bit one way more by Vulgar Arithmetick, for the $9 2 


multiplyed by it fel, 's the Content of the C at 
I Which Hookupon to be as quick a way,as by Deciiif 


mals, eſpecially if the Diameter given , conſiſts 


Feet, Inches, Halfs, Quarters, &c. and the Solutia 


be required in the ſame; And cometh within a Trifle 
near the truth. | 
- And herel ſhall a little inſiſt upon, the multiplyi 
the Fractional parts of Inches intoone anogher,For ty 
Nic aobeinga3 ſoful, -and faves a 
. Fiſt, asbeing 2 way very uleiul, and laves a gre 
deal of Labour (to. wit) of reducing the af 
qoapetent. Ef ay Jung (or. Treagoy) ho ) 
being the uſual way 1p todo, ;among thole wo | 
| derfiind not Decimal Arichovetick, 

Secondly, Becauſe hitherto I have had.occaſion on 
to multiply twelfths of Inches into Feet and Inche 


and having occaſion now to multiply other twelſths inſt *c 


to thoſe twelfths, and other twelfths into the 
twelfths, &c. which I came.thus. . 

Feet, Inches, Parts, Seconds, Thirds, Fourths, &c. 
:&nd here Note, that as a Footcontains 12 Inch 
Linemeaſure, (oanJnch is ſuppoſed '(or accompted 
to contain 13Parts Linemeaſure (although ypon ul 
Rulers, the Inches,are divided butinto 3 parts, orb. 
quarters) and-each gart-to contain. 12 Seconds, 4 
each Second to contain 12 Thirds, and each Third t 

75 of conta 


F wy 


Woe, T 
adany 
ln, mu 
| Parts 
anc any ! 
L Pa. m1 
any | 
{ Pa. my 
Fill anyn 
| Sec. mi 
(d any 
þ&ec, m 
Many Þ 
NCC, M 
md any | 
& mul 


0d any Þ 


Th. m 
any 
Th, m 
c any N 
Th. m 
| any d 
. Fo. muy 
Id any N 
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Wotaio 12 Foutths, &c. And fo the Proportion might 


vcontinued if there were occaſion, to Fifths,Sixths,&c. 
1c £8 But according to Superficial meaſure,a Foot contains 
Wins Inches, and an Inch 144 parts, and a Part 14.4. 
Kconds, ou 'f | 
by 1h Alſo obſerve,that each place of twelfths is diſtingu- 
ihed by having a Letter put over it; thus over the 
etwrite F,over Inches I,over Parts P,over Seconds S, 
- Wer Thirds T, over Fourths Fo. &&c, as beneath. 
/ Dec And for the better underſtanding how to multiply 
it WheFra&ions or twelfths into one another, obſerve the 
olutiefulcs in the Following Table, 


; | E.1.P.S.T.F 
I rifle Note, That In. multeinto F. every 12 of the Prod.is [1 ; | | 

adany Number leſs than 12, is Inches. | 
tiplyinWplo, mult. into (or by) In. every 12 of the Prod, is | 
For twladany Number of the Prod.leſs than 12,are Parts. | | | 


pl 
lats 
arts) 


who | 


\ Parts mhlt. into Feet, every 12 of the Produtt is [c b 


_ ., Mud any Number leſs than 12, are Secqnds. - | | 
ion 00: Sec. mult. into In; every 12 of the Product is 
| IncheWiniany Number leſs than 12,are Thirds. - | 
elſths i 5c. multip. into Pa. every 120f the Produtt is co 
to The! any Number leſs than 12,are Foprths. | 
& multiplyed into Se. every 12 of. the Prod .is c| 

ud any Number leſs than 12,are Fifths. | | 

5, &c. Wb Th. mult. into Fe. every 12 of the Prod. is 
2 InchMndany Number leſs than 12, are Thirds | 
mnt} Th. mult. into Inches every 12 of the Prod. is 
OMP? dany Number leſs than 12, are Fourths. 
we WW Th. mult. into Pa. every 12 of the, produ@ is 
$, OL 


andany Number under 12,are Parts. | 
L Pa. multiplyed into In. every 12 of the Prod. is 'oſo'1 
md any Number of the Prod.under 12,are Seconds 
| Pa, multiplyed by Pa. every 12 of the Prod. is ;oþ.© 
adany number leſs than 12,are Thirds. | 
| Sec, multiplyed into Fe,every 12 of the Prod. is ;ofo 1 


nds, a0 Fo. multip. into Fe. every 12 of the produ& 1s 
Third t9® any Number leſs than 12,are Fourths. 


u Farthicr 


dd any Number leſs than 1 2,are Fifths. Tt 
Seo ff 


Farther in FraRional Patts you need:not proceed, 'Thele | 


:nd Seconds multiplied into Parts; - every 12 is WT11eF! 
Part, Cc. "T7 *y 20 I 


Explanation of 1he Table in 3 or 4 Þ 
 amples. 5 


Firſt, Suppoſe you have 6 parts to be multiply 

into 7 Feet. es | Y 
Say, 6 times 7 is 42, , then ask your ſelf how mani 

times 12 is in 42z--and the anfwer is 3 times, and 6re preg 
maining ; therefore according to the'3 Rule of thil 
preceding Table, ſet' 3 in the . place of Inches 
Noted with the Letter I, and the - 6 that remains 
being leſs than 12, you muſt Write in the plac 
of Parts, Noted above the Dimenſion with the LeqWhe leng 
" - Þ A Mg TREK | 

Secondly, Suppoſe 8 Thirds tobe multiplied into | 
Inches, ſay 8 times 8 is 64, which contains 5 twelve 
and 4 remaining, thereforeaccording to the 11 Ruleſh 
{et 5 in the place of Thirds Noted. by T, and the WF 
that\remains ſet in the place or Column of Fourth 
Noted with Fo. 

_. Thirdly, Suppoſe you have 10 Seconds to be multiff 

plied by 1 1 Parts, fay ro times 11 is 110, which con Whit 

/ tains nine times x2 and-2 remaining ; then accordingifluſt be 
to the 8Rule of the foregoing Table; ſer. down 9 ilſſly 12 F 
the place of Thirds, Noted on the top with T, and thqi- - 


2 that remains fet in the place of Fourths, Noted þ 


Fo, s 0 


Theſe 


” — OD OS - IS 1 > 
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es,  Thele being premiſed, I come now to ſolve the 
thei Miregoing hi > (to wit) the Diameter of a Circle 
reny eng given whole length is 7 Feet. It isrequired to 
tiplye + Square whole Content ſhall be equal to that 
 Inch{Luce- | 
Oy 'The Proportion is, as 12 Feet, is to 10! Feet 57 In- 
,Wcs 7 Parts ;5 Seconds; fois the Diameter to the 
+ Wie of 2 Square, or the Square of the Diameter to 
Wo Content required. . 
{The Rule thus; multiply the Diameter by 10 Feet 
[laches 7 +Parts-.5 Seconds, and divide the Product 
(to 12 FeEt. The Quotient together with the Remains 
Py there happen to be any, is the Side of a Square, 
nar Mitich being wultiplyed initfelf, is equal to the Con- 
4 & {pt required. OR 
of th" | 
Inches Example. 
mains | | 
plac | | F. 1. P. $. T. Fo. 
ec Lehe length of the Diam.giyen is 7], ol of o| of of 
Which multiply by io] 7| 7|'5| 


WO || Prod. of 10 Fe. by 7 Fe.is 70 
Rater Prod. of 7 Inches by 7 Fe. is 4] 1 

the Wn Prod. of 7 Parts by 7 Feet is ©o| 4 
Wlhc Prod, of 5 Sec. by 7 Feet is ol of 2111 

5 


into } 


urths mw 
The Total Produd is 74 [11 

multi os WS 

h col Which Produ& according to the foregoing Rule, 

rdinflnſt be dividedby 12. Therefore divide the 74 Feet 


n 9 ly 12 Feet, thus, 
nd tha: - 
red byll 


Theſe 


CSI 


Uu2 Inches 
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 #x(2-lnches. $A. 0: 
MR; -. 1. 
AY <-i-51< 0 _ 
| Which is 
And the Quotient is 6 Feet and 2 remains, which wy 
is 2 Inches; ſo the Side of the Square equal to the Circ Pro 
cle, is 6 Feet 2 Inches 5 Parts 3 Seconds 1 1 Thirds; For Proc 
inſtead of dividing the 5 Inches 3 Parts 11 Secondd/06 1am 
(that belonged to the 74 Feerin the Total Produ&)bylW" Proc 
12 , only do thus, remoye them one plate forwardeeWie Fro 
towards the Right Hand, it'is the ſame as if you had lam 
divided them by 12 ſo then'the'5 Inches will ftand inflte Pro 
the place of Parts, and be 5 Parts, and the 3 Parts will" fam 
be 3 Seconds, and the 11 Seconds will be 11 Thirds WKProc 
Which obſerve as a general Rule in any Number to b*Fro 
divided after this manner. | The ſam 
| WiePro' 
When you havedivided the Feet by 12,if there hap" lain 
pen to be no Inches remaining,then ſet downyour Feetſ&hro 
under the place of Feet, and put a Cypher in the plac ſam 
of Inches, and thenſet your other FraQtions next; aÞ*Fro 
in this laſt Example, if there had been no remainer beW* {am 
ſides the Quotient, then you muſt have put o in thaf® Pro 
place of Inches, and then'the' 5 "Inches which be art 
longed to. the 74 Feet, will be changed into 5 Parts Fart 
as if 'they had been divided by 12, And likewile lve of 
the 3 Parts will be turned into 3 Seconds'*tc- 
& Fo | | The I 
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3 p EIT .- F.LPS.T.F. 

that 74 gei's nc eS3 arti: 'T ik fs EE 
' conds, being divided by 2, is C 612[5[3|u] | | 


Which is the Side of a Square ; hich 
oultiply by: b s, 5 6[2]5] 3[u] | 


Which Dk 
ie Cir The ProduR of 6. "ION by 6 "IF 1S 36] | | 1 
1s; For eProdu@of-2 Iriches by 6 Feer;is 11 | | 
econdMiſte ſame again is 4s | = + wth 
&) bye Produtt of 2 Inches by 2 Imches, is of [a] 
narderiite Produc of 5 Parts by 6 Feet, is 2 6|- | 
w had he fame :; again is Y 
and inffilde Produtt of 5 Parts by 2 'nchesis | 
ts wil" fame ar %s 
hirds MirProdudt of 5 Parts by: 5 Parts; is 
r to bMieProduQt of 3 Seconds by 6. Feet,is 
Ihe ſamie Ygain is 
WiceProdu& of 3 3 Seconds by 2 Inches,1s 
rehapM elaine again | 
ur Fee Produtt of 2 Seconds by 5 Parts, i: 
e placeſÞ®* lame again is 
xt; 2 : ProduGt of 1 1 Thirds by 6.Feet, 1+ 
ner beſte ſame again is | 
in thoſe ProdyG of x1 Thirds by 2 Inches, is 
ch beMeſanie againis.__ 
Part Ffecther you need not proceed, a 1 


, 


kewilÞve of the Produits ara CORE 
econds ate. A IN 


The Total Produ& i is 38] 5 plrol7lal 


Which is the Content required, and aprees with 
Decimal way within 5555 parts of an Inch. | 
Although I have ſet the Produdt of each multiplica- 
'n one under another for Demonſtration; yet 


u 3 never- 
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nevertheleſs when you are perfed in caſting up, yo \The © 
may ſet the Products of 4 or 5 mee ener ad in 0 bf 
level line. * : 00 

| Ml, aead 


'[Leta ſecond Example be. 


A Dieter given, whole length is 42 "Y and be 
Content of, that Circle is required. . . 
According 1 to Archimedes his Proportion i in whe bePio 
Numbers yorking azisſhewn before, the Contenty ſhe Prot 
And according to Metin, 0 wW umhi Jan 
Content will be found ts be 138 ple Hunhon bY WiePrs 
Foot, which reduced, is 1385 Feet 5 Inches 3 y he Pro! 
8 Seconds. The Cari 


Let us try what the Conteni will be our cWAYs |. io ts 

. Wikelann 

| Þ + P $ TWic Pre 

TheDiameteris - Mott o| 0; olo|Mſhe Pro 

Which multiply by _ 20[7| als. The ſari 

The Product of 10 Feet by 42 Feet, is qzop- | || C ys 
The Produ& of 7 Inches by tz | 11 ies 

The Product of 7 Parts by 42 Feet, is | 

The ProduR of 5 Seconds by 42 Feetzis 171 WhcPro 


The Total Produdt is | 446| 7lz1]6 ſhePrc 
Which 446 Feet, Divide by 12, I ens 


x$(2 Inches. \ eg 
a0 (37 Feet, the ſam 
z 40 | eCo! 
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IP, yo \The Quotient 1537 Feet and 2 Inches; to which add 

in o {£7 Parts 11: $econds.-6 Thirds,- by changing their 
< one Degree. forwarder toward the Right Hand, 


ſtead of FOG them by go, and it will be . 


Le. 5. I. Fe: 


F, 
tcheSide of the RE 37-2] 7|11] 6 
and cue to Square, multiply by... 37] 2] 711 1] do 


| whe jeProd of 7 Feet by: 37 Feet is 259] | 
ent willlic Prod.of 40 Feer'by'27 Fe. is 4 = 
* "N teProd.of 2 Inch.by 37 Feet is 6-2 
hers eſa again is - + 8] 2 
i 


-12 ofſieProd. of 2 Inches by 2 Iiich. is | 
3: Parſe Prod. of 7 Parts BY: $7 Feet is 21 
be helaeneagatry i $904; bt 
1 Prod. of 7 Parts: by's! Inches is is” .] 
*, Mhefame again is / } 5\ *.. 
PST: ſhe Prod, of - Parts by Parts is '-} 
o'olo|ſte Produt of 111 Sec. by 37 F. is 
ls] ſeſame again is | 
ſhe Prod, of 11 Sec. by 2 Inches is 
| | |-Mſte fame again is 
[| | WteProciuft of x 1.Se, by 7 Parts is 
p The fame again is 
117! MteProd:of 11 Sec. by 111 Sec. is 
11116 eProd; of 6 Thirds by 37 Fe. is 
——Wſc ſame again 15 
eProd. of 6 Thir. by 2 Inches is 
he ſame again is Le 
heProd, of 6 Thirds by 7 Parts is 
The ſame again is | 1: | 


eContent or TotalProdudts 1385] 5 8| ol. 1.2 


U 4 ra Which, 
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Which Content, is four Parts more than-the Contec T he 
according to Merius's proportion , but near four party 

: leſs than the Content Tooong t0' Archimede?'s Pro. 
ion. 

And by the way Note, that a Circle of 14 Feet Dia. 
meter, contains 4, times as much as a Circlethat is 7 Fe, 
Diameter. The Rule is thus, the Diameter 57 IS c0f- 
tained in the Diameter 14, two times, now the 
of 2 is 4, therefore a Circle whoſe Diameter is 14 
contains a Circle whoſe Diameter is 7, four times. 

Likewiſe the Diameter in the laſt Example being 42, 
contains the Diameter 7, fix times, for the Square of 
| Gis 36, therefore a Circle whoſe Diameter is 42, con- 
tains 36 Circles of 7 Feet Diameter a Piece. | 

For if you multiply 38 Feet 5 Inchesg Parts 0/Se-[9 
conds ++ (being the Content of.'a Circle whoſe Dia-WF*'>. 
meter is7) by 36, you will find it produce the Con-W"". 
tent'of a Circle whole Diameter is 42. a 


Example. 


FE. LP.ST, 
A Circle whole Dia.is 7 Fe.the Con.is 38] 5| 9106 
Which multiply TS 


228] ol o| oo 
114 
_ 15]27]30118Þ 


A Cire, whoſe Di.is 42 F. contains 1385| 51.7] 66 


Let the Third Example be. 


A Diameter whole length is 38 Feet 6 Iriches atd The 
an half and half a quarter, and it is required to find 
the Content of _ Circle. The 
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' Which 409'divide by: 321159 © 2 dont ot 

Za(i tn, © boguihgt od Rum erpetNen ys vol | 
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1 MITT 25 TC2 H.4.4 23 


*. 4 


& 


_—_—Y 


" 


The Content required is 1 701 67| "3fi | | 8| 6/10 £ 
eV DOT Lin no tf — 


SY» 

" & * - "# £ b | wes 

4 ® 4 

. _ 35 L PP " + '#. To bas 
% * 


EMC30.42DuUbo1tt} 901,51. vd a1 037 303 vittiuq 

- This laſt Exampleicould not: be Solved fo. near the 

truth by Vulgar | drithnerokany other wayy/ without 

half.quartersof Inches, which4s a long way about. / 
# \ | 3k ' | 


"+0 th oY ROP. XVIII : oft 


3 f o , Kore 1 : | 
The: Supexficial Content of a Circle being gf As: 
'ven th. find the Diameter. 


r Etthe Content given (being found according tc 

Archimedes Proportion) be 346 Feet 6 Inches 

and the Diameter required. -_ 

The proportion is,as 11 isto 14,0 is theContent$! 
ven, to the Square of the Diameter required. 


Th 
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« The Rule thus, Multiply the Content given,by 14, 


T. Whe Produt wherepf divide þy 11%, and the Square 
| 3. root of the OR is the length of the Diameter, 


v 28491 h ol A ' . e { *.4 ' © v\ \ '\ u C i k \ \ { \ J \ 1 
} L 4 \ &. \ - . 
| \ ny, ample Ki IE 5 


Pep os Cale given,beitig 346 Feet 6\nch. 
þy 14, the ProduRis 4851, _— Noh ors ed by 


j1;/ the Wotient is! {et for ft uare of a- 
teter;/ the Root" wh reof is 21, "lenge If 
Ditheter required.” "fil 7 11978 Lo $141 oP 


Or thus, and more RY as:355 tO452, lo is the 
Content given, to the Square of the\'Diameter. 


} 


Sil wy fit 2999] Os 50 navin £9351! C1 IF 15, 
| 2 T ontx amples 20 109 15:77 ISPS 
| | * 
- bf 35334 Q 1 £3165 ] \ 4'1 | 0Qc 2 TE 


as ii oh heme beng Fert6lach. 
"MY by 452» the Proflyth be 156618, whichbving divided 

[5 uces. 44:1 Feet and-;th: of; Foaty wich 
ſe pg bs we ET aJochbs2 Part16: hg ar 
ns 0qPRTIE ; Root ad$:12b (Feet 1 Inchyg Darts 
oungs,, the.Diametes Fequired 1, : 3 4932\f1g/0 

f. Torthpſe who underiand:Decimals, che Propario 
; br holving.the,18 Prop, isavws,$011 - 93 20:vib bi; 


12 gl As 1.00000, is to 1.27324, 10 is the Contentghen, 


the Square ofthe Diameter, +. 
Therefore '$ you multipl £ 1.27 324; 'by the given 
| 


dino tf ©omtent, the Square Root. 0 hat Produdt will-be the 
on << Diameter xr reid,” | ay 


WE 


2 
_ 
» < = +} 
At. Lua. DE” oC. Ali A io _ wy LIT OIS 


x3 Ee = 
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Pao, XIX. 


The S{ameter of a C ircle being given; T bY 
the Side of a Square which may be h 
» ſcribed withinthat Circle." - : 


17 : He Rule is this, Square a4y Diameter, The! take j 


; 0nebalf of the ProduRt, Then find: the Root g 
_ that Produat It "le the Side of va RI_ere delred; 


Example... __ "= 


Let the Olds Siyen be 28 Feet 3 inches, The & 


ofa whereof is 79$:Feet..'g Parts ; The half where- 
is 399 Feet 4 Parts and 6 Seconds; The Square Root 


1 


Mult 
Thi 


5 19Feet.t i lnches8 Parts A Secohds': 5, For f 


ihe extaſs of the Side of the Square'tequited. - 
'Decutally tha 1.050000 1s to 707 106,961 is the 
Diameter tothe Side required. 
Therefore if you muleply the * 507106 by th 
Diameter given,the Produd will he the Side of the ir- 


fevided Square require; fot as you read before, If Jar 


(hould divide the Produtt by r. 'o50000 it will fil 
thefame: 


be 


Prop, XX. Fig. X: 


The Diarteter and Arch Ling of a_Semicir- i 
cle being given; To find the Area thereof. 


Et ABC in Fig. X. be a Semicircle given, whoſe if 
Diameter is A C, and the Arch Line ABC, Itis 
required to find the Arca of that Semicircle, 


Multiply 
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BE uttiply half the Arch Line tc by the Semidiame- 
_ Mr The Produdt will be 77 for the Area required. 


Pro?. XXI. Fig. X. 


e Semidiameter and Arch Line of a Se. 
for of a Circle being given, 'To find the 


n takelff {724- _ 
04:0N Fig. X. let B CD be the SeQtor of a Circle whoſe 


| Semidiameteris DC, or DB, and the Arch Line 
IC, and itis required to find the Area. 


| Th "Multiply the Semidiameter Toby half the Arch Line 
' "Wc 5 Feet 6. Inches, the Productis 38 Feet 6 Inches 
- bod the Area required. FO OFT"O 
y'F | 

"7 Prxoe. XXII Fig. X. 

5 is the W Tis 19 *ooftig 
 - Segment or part of a Circle being given 
oa lf 10 find the Content. DO 
ou N Fig. X. let AFBE be the Segment of a Circle, 


The Content whereof is required. 
tirſt find out the Center of the Arch Line AFB 
5 the 21 Prop. of the 20 Page of Geometry) then 
Fw the Lines DAand DB, and caſt up the whole 
* Wgure A FBD, as in the laſt Prop, which will be 38 
tt 6 Inches, then find the Superficial Content of the 
angle A BD, which is 24 Feet 5 Inches 9g Parts, 
, whoſe 0 deduct rhe' ſame out” of the 'whole Content 38 
C, It is Ft 6 Inches; the Remains is 1 4 Feet and 3 Parts, for 
e Content of: the given Segment, which was re- 
ired, By 
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. By this Rule (obſerved with Diſcretion) may 4 
manner.;of . Segments. or parts of; a*Circle, whethe 
greater or leſſer than a Semicircle be eaſily meafured, 


Pro, XXIM. Fig. X, 


To find the Diameter of a Circle, ly having | 
one part of the Diameter given, alſo ha 
ving the length of the Chord croſſing t| 


' Diameter in the given part. "24 


TN Fiz X.let FE be the part of the Diameter giyenſ.z 7, 
|. alſo let AB be the/given.Chord which cuts off th 

given partof the Diameter ; it is xequized--tofind, tt 

whole Diameter Arithmetically, 

FE thepart of the Diameter given is. 2 Feet an, 
2 of an'Inch, .A B the Chord interſe&ing it,is 9 Fee... 
10 Inches 7% of an Inch. 

The Rule is thus.” Square one" half of the: Chord 
and divide the Produd by the part, of 'the Diamete, 
given, which Quotient being added to the faid part fy 
is the length of the Diameter requized. | | Sn; 


| Example. LS 


The whole Chord A Bis 9g Feet'1o;Inches 10.Parthe 

the half. whereof, is, 4 Feet 11 Inches 5 Parts, th 

Square of which is 24 Feet 6 Inches 2 Parts and 4-Thulf 

which being divided by, 2 Feet .7 Parts (the part 

the Diameter giyen) .the Quoticat [is x1 Feet 111k 

ches $ Parts, to which 2 Fect { Parts being added 
[6 


makes 14 Feet for the length of 


e: Diameter req 
red. 


PR 0 


? 


b1Vfib.V. of Superficial Plains go 
may al 
ct PROP. XXIV. Fig. X. 
ured, Q I, 
hy Seqment-of - 4 Circle being given, whoſe 
\\ Chord 'Eme doth not exceed the Chord of 
Ming. the Quadrant of the ſame Circle;;, | to 
fo be fnd the Content without finding the Dia- 
ng tl meter, and without deſcribing any more of 
1: I the Circumference;/*. +; 


r S084 Lthough by the Precedent Prop. XXII, any Seg- 
of 17lFY ment of a Circle may be meaſured ; 'yet becauſe 
find, hl finding of the Center,and'tneafuring of the SeRor, 
1d then meaſuring the Triangle and SubſtraQing it 
cet am the Se&or,/ Yequires a-great deal of 'Trouble and 
is 9 Feel ; I will here ſhew how to do it with lefs trouble, 
Greg I1ory near the truth in (kia Segments. © 
EY Let the Segment given be'the ſame: (whoſe Content 


Namet: x found by 22 Prop.) in Fig. XF. whoſe Chord Line 
atd pry IB is 9 Feet 10 Inches and 9g Parts; and the'part 'of 


te Diameter F E (cut off by the Chord Line) is 2 
t 7 Parts and '6 Seconds, the Content of which 
ment AF BE is required. 2090 9 

"Nee, if the:'Verſed Sine, viz. the Line F E be not 

10 Patten, you muſt divide the Chord AB in the middle, 

arts, mh from that middle point as atE, raiſe a Perpendi- 

d 4-Thu ar to the Arch Line. 

- Pall "WF Then take the whole length of the Chord AB, and 

et 111; Thirds of the length of the Line FE, to which 

15 added Thirds add 7 Parts, then nwltiply thoſe twa 

er 11" Weths,and the Produdt gives you the Content. 

" R 0 , Example 
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Example. 


The Verſed SineF E is 2 Feet 7 Parts 6 Second: M [et t 
$wo third parts whereof is 1 Foot 4 Inches 5 Parts, MC, in 
which 7 Parts being added,. makes it 1 Foot 5 Inches The 1 
which multiplied by the Chord A B, (namely) 9 Fed6 8 Inct 
10 Inches 9 Parts, produces 14 Feet and'2 Parts felffflches 7 
the Content:which is 1 Part leſs than the Content founMs Inche 
by the ng Prop. | Inces 7 | 

| | \. Weonen 

Another Example. qual 3 

xt of | 
In Fig. XI. the Semidiameter is 14 Feet, And thioParts 
Content of the Quadrant ABCD will be found bW The ] 
the former Rules according to Metizue-his Proportianſliches 
to be 153 Feet 17 Inches 1 Part 6 Seconds. Wie Segr 
Now it is required to find the Content of the SegWets, t! 
ment ABCE. {OY antent 

By ſubſtraQing the Content of the Triangle A C Oc lel 

which. is 98 Feet 4 Parts and 5 Seconds, from the Con 
tent of the Quadrant which is as aboye, there remai 
55 Feet 10 Inches 9g Parts,For the Coptent of the Seg 
ment ABCE. | oo | 
Let us ſee what the ather way will produce. 
Thelength of part of the Diameter BE is 4 Feet find 
Inch 2 Parts, T wo third parts whereof is 2 Feet 8In 
ches 9 Parts 4 Seconds, to which add 7 Parts, and if Et : 
makes 2-Feet 9 Inches 4 Parts 4 Seconds,. which being, Pl; 
multiplyed by the Chord Line A Cy whoſe length iMRedu; 
19 Feet 9 Inches 7 Parts, the ProduRt is' 54 Feet 11min, 
Inches 6 Patts for the Content of the Segment. 


remand 


—— — _— 


A 
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' A third Example, 


conds Ml Let the Content of the two little Segments A B, 
rts, WC, in Fro. XI, be required. 5 EEK 
Inches The Line FG is 1 Foot, two third parts whereof 
o Fees 3 Inches, to whicli, 7 Parts being added, makes it 8 
ts ſolflches 5 Parts, which being mulfiplyed by 10 Feet 
nt founMho Inches, the length of the Chord Line A B, pro- 
laces 7 Feet 8 Inches t 1 Parts, for the Content of the 
ment AFBG, the other Segment BC being 
qual to this, add 5 Feet 8 Inches 11 Parts tothe Con- 
nt of the firſt, and the Produtt is 15 Feet 5 Inches 
And thEioParts, for the Content of both the little Segments. 
zund bY The Triangle'A B CE whoſe Content is 40 Feet - 
portic Inches 5 Parts, being Deduded from the Content of 
WicSegment A BCE, which is 55 Feet! 10 Inches g 
he Seats, there remains 15 Feet 4 Inches 4 Parts, for the 
antent of the two little Segments; which is half an 
» A C Olch leſs than was found before. 


he Con | | A OEM 
PrRo?. XXV. Fig. X11. 


remai 


the Sell = 
In Irregular Plat or Figure being given, to 


; Feet i find the Area or Content thereof. 
eet81n 
| and Et abcdefghi in Fig, X11, be an irregular 
ch berg, Plat whoſe $Syperficial Content is required. i 
ength Reduce the ſame. into as many Trapezias as it will 
Feet 11fintain, as firſt the Trapezium a b cd, Secondly a def, 
| idly af gi, and there remains the Triangle i gh. 
which three Trapezias, draw the Diagonals bd, d f, 

WM fi, which ſhall be as Common Baſes to each Tri- 

d.« angle 


—_— 


—_ A 


CCIIn——— 
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angle on either fide; on which Baſes let fall the Pell 
pendiculars from the ſeveral Angles at a,c, c, and 
then in every Trapezium, take the length of the Bai 
by it ſelf, and the length of the two Perpendiculz 

| thereon falling joined together, in one Number by 
{elf, then multiply the half of the one, in the whole 
the other, and the Produ is the Area of that Trap 
zium, which reſerye by it ſelf; and working in li 
ſort with the reſt, and Laſtly, the Triangle ip! 

Colle all their ProduQts together, which ſhall fe 
the Content required. | 


PrRo?e. X XVI. 


To find the "Superficial Content of 4 
Oval. _ OD 


op both the Diameters and multiply them or 

into another, then extra the Square Root 
that Produd&, and that Root will be the Diameter of 
Circle, whoſe Content will be equal to the Content! 
the Oval. For the Area of «Circle, is to the Area 
an Ellipſis, as the Square of the Diameter of thi 
Circle, is to the Reangled Figure of the Tranſver 
and Conjugate Diameters of the Ellipſis, by the 61 
of Archimedes Conoids and Spheroides. 


- = — 


— CY ———_ 
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Example. 


Let Fig. X1II. be an Oval whoſe longeſt Diamet 
is 1c Feet, and the ſhorteſt Diameter is 6 Feet, a 
the Contentrequired. 7 | 


- Mull 


hem or 
Root 
eter of 
ontent ( 


e Area 


of th 
ranſyer 
y the 6t 


amet 
cet, 4 


Mull 


> 4 EI Ear ont 


See the whole Work. 
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 p, WM Multiply the Length 10 by the Breadth 6,the Product 
Wi 60, the Square Root whereof is 7 Feet 8 Inches 1x 
Wricts 5 Seconds, which is the length of the Diameter, 
te Content of whoſe Circle is equal tothe Content of 
&& Oval ; then multiply the Diameter by 10 Feet 7 
Whches 7.Parts 5 Seconds (as you were ſhewn at the 
th Example of Prop. XVII. of this) and the Product 
\W82 Feet 4 Inches 6 Parts 3 Seconds, which divide 
Wh 12, it produces 6 Feet 10 Inches 4 Parts 6 Seconds 
| Thirds, which being multiplyed by it (elf (viz: 
Whared) the Produd is 47 Feet 1 Inch 5 Parts 11 Se- 
mds, the Content of the Ovalrequired. 


FL P48. T. 


$05 


| 


| 


The Length of the Oval io[o] of o| © 
ſhe Breadth of the Oval 610]. 0] 6] © 
king multiplyed, the Produdt is 60]0| o| o| of 
The Square Root whereof is 7|8[11 | 5] 
Which being the M.Diam. mult.by 10[7| 7| 5 . 
lt ol.al 
6]8[ 8]:6]| 5. 
4\7 6| F| 
ol 2] 3] 4 
4] 1] 2[41 
4| 8-2] 
4|. 2 | 4 
| 2114S --7 


The ProduR is 


'y 


Which 


8214] 6] 3] 2] 


er 
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Which Produ&, divide +, $ + 


lib. V 


F.L e.s.m7M bet 

(1 Inch, | Anditis 6[10[4| 6]; gth « 
6 Which multiply by 6] 10]4| 613] x Prod! 
8z (6Feet 6 = 
fs | 36, 814]. 1 Let F 


Wiect, a 
Went reqt 
[31 firſt, 
Wic Proc 
rodudt | 
ent 15 1 
MN; an 
he Cont 
And 1 
a2, tl 
he, wh 
[If you 
"cer gi 
| mb ; | Multi 
 PRroOvP. XXYII. Fig XI. Prod 


To find the Superficial Content of a Cylm 


der, the Diameter bemg given. 


The Content of the Oval is 47| 1]5|11]3 


In Decimals,thus : Multiply the length of the Ov: 
by the breadth, and divide the Produdt by 1.27324 
Foot ; it gives the Content. 


Let th 
lu, X I. 
Multi 
Leng 
- C 
lt yo 
"8, t 
l the 
tlurir 


"Ore, Fhat a Cylinder is a folid Body, which maj 
well be repreſented by a Roll, either of Timbe 
or Stone, ſuch as are uſed in Gardens for the rolling 
Wakks. : | 
The Proportion is, As 7 to 22, or As 113 to 355 
So is the Diameter and length of the Side multiplicc 
one by the other, : the ſuperficial Content of th 
6 hg of the Cylinder , bgfides the two Baks 0 
ends. 
Ti 
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The Rule, this : Multiply the Diameter by the 
lngth or Side 3 then multiply that Produtt by 355, 
e Product whereof divide by 113, and it giv2zs45Su 
eCoritent of the round Superficies. 
[let Fig. XIV. be a Cylinder, whoſe Diameter is 
(ket, and the Side or Length 10 feet, and the Con- 
at required, _ 
Firſt, Multiply the Diameter 4 by the Length 10, 
i Produd is 40; which multiply by 355, and the 
tout is 14200; which divide by 113,and the Quo- 
pnt is 125 feet, and 75 remaining, which is 777 of a 
mm; and being reduced, is 125 F. oY 11P. 65. for 
& Content required. 
And if you had wrought after the Proportion of 7 
22, the Content would have been 125 F. 8I. 9 P. 
Fr: which is a ſmall matter more than the former. 
[f you have the circumference and length of a Cy- 
rer given, and the Content required , 
Multiply the Circumference by the Length, nd 
te ProduGt is the ouperiecial Content. 


_ Example. 


Let the Cireumference and Length of the Cylinder; 
ich maſh # 7. be given, and the Content required. 
TimbeM Multiply the Circumference 12 F. 61. 9P.'75S. by 
olling off l<ngth 10 F. and the Produtt is 125 F. 7 I. 11.P. 
the Content required. 
zo 355008 you are minded to add the Superficial Content 
altiplie$!7e two Baſes or Ends of the Cylinder, you wil 
- of th@ the Content of them as you are ſhewn before a 
Baſis 0 during of Circles, 


Thi : 
X 3 PrOP.- 
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PROP, XXVIIIL Fig. XY. 'Þ 
To find the Superficial Content of. a Cone. Wt fiud 


| A Cone is a Body which hath a Circle for its Bae] y 5 a 
from whence it diminiſheth equally (like a roun oat 

Spire of a Steeple ) ?till it end ins Point. 5 o. 
Let Fig. XV. be a Cone, the Circumference « "p08 


whoſe Baſe is 24F. and the length of the Side 10 1,0 F; 
and the Content required. Mole Gi 
If you require the Content of the whole Conglſh, . 
that is to ſay, the Content of the Bale, as well ast! Ry, "þ 
Content of the outſide ; then multiply the whole Siſh, a1. + 
by half the Cotnpaſs or Periphery of the Baſe, and. 1...5+h 

the Produ@,add the Content of the Plain of the Ba Y 


The whole Circumference of the Baſe being 24 k _ 
the half thereof is 12 F. which being multiplied To 
the Length 10F. -produces 120F. for the Content, SS] 
the outſide, beſides the Baſe : Then by the 1 3th Pre > 

of this, find the Content of the Circle whoſe Circuh ” oy 1 
ference is 24.3 and add it to the former Content, a __ 


the Produd is the Superficial Content of the Conf th 
together with its Baſe. | <a 
| he Pro 
E the 


F. LW... 
The Cont.of the Cone withont the Baſe,is 120|0 | 4 q ; 
The Content of the Baſe, is . . . . 45191 Atfo: 
e Content of the Cone, together with 277-71, 
its Baſe, is . -rogether with ©1659]! the | 
PC 


- wr een. . wana a0 yy -— 
widbongauths a <apeonoy _ ed 
= - _— *% > m_— _— - 


'] 
'' 
| 
[8 
i 


| 


— ent 
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Pixov. XXIX. Fig. XVI 


me. Wh find the Superficial Content of a Pyramid. 


S Baſe 


i $. a Cone hath a round Baſe, and diminiſheth 
 roune Fr 


equally *till it end in a Point ; fo a Pyramid hath 
angular Baſe of 3, 4, 5, 6, or any number of Sides, 
© Wed diminiſheth to a Point at the top. 
" 10Y let Fig. XF I. be a Pyramid, whoſe Baſe isa Square 
hole Side is 5 feet, and the length from the Baſe to 
Cong top, 10 feet, and the ſnperficial Content required. 
| as tl 436d the four ſides of the Baſe together, of which 


lc di duct take halt ; then multiply that half, by the ſide 


and 
© Baf length, 


nc 


Example. 


One fide being 5 feet, the four ſides added, make 20 
t, the half whereof is 10 feet; which multiplied 
10 feet the length, produces 1co feet for the ſuper- 
ial Content, beſides the Baſe : If you are minded to 
id the Content of the Baſe to it, which is 5 times 5 
, or 2x feet, then the ſuperficial Content of the 
ramid, together with the Baſe, will be 125 feet. 
Likewiſe if the Baſe be Triangular, you muſt add 
te three ſides of the Baſe together, and take half of 
ie Produt, which multiplied by the length, gives 
jou the Content: Then if you would add the Con- 
nt of the Baſe to the Content of the outſide, mea- 
: o it as you are ſhewn before, in meaſuring of Tri- 
rples. 
Alfo if the Baſe be a Pentagon, take half the Produ& 
the five ſides of the Faſe (being added together) 


X 4 . and 


| ib. V : 
P 
To find 
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and multiply it by the length, and the Produt ping, 


you the Content :. If you are minded to add the Baſe 
find the Content, as you are ſhewnat Prop. IX, of this 


k * 


PROP. AAX. 
To "find the Supe: Ade Content of « Globe, xx 5 
| Of Opb ere. 1 
Portion 


Ultiply the Diameter or Axis,by the CircumfeMf, is t« 
rence, and the Produ& will be the ſuperficia 
Content of the round Body or Globe. 


Example. | Let t 

; ven A 
(or Dia 
ef, ani 
Frequ1! 
day Þ 
vil 5 gi 
which « 
bperfic; 
Globe, 


Let the Diameter be 14 feet, the Circumference 
will be 44 fere, which being multiplied one by the 
other, the Produdt is 616 feet for the Content of thi 
Superficies of the Globe. 

Or find the Content of the Circle that hath the 
ſame Diameter as the Globe, and multiply that Con 
tent by 4, and the Produtt is the Superficial Content 
required. 


jg 
Exambple. me dj 
| DONA vp 

A Circle whoſe Diameter is 14, the Content isgth . 
154, which mylriplicd by 4 the Produ& is 616,W/nch; 
as before. k called 


ngth, 
huare | 
tr of a 
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Pror. XXXI. Fig X711. 


ſo find the Superficial Content of a Frag. 
ment , or part of a Globe. 


— 


STHE Superficie of any Fragment, or Portion of 

$ a Globe, is to the Superficie of the remaining 
Portion ; as the Portion of the Axis or Diameter cut 
iff, is to the remaining Portion of the ſame. 


Example. 


Let there be in Fig. X11. a Portion of a Globe 
ven ABC, whole part (or Segment) of the Axis 
(or Diameter ) is 5 feet, and the whole Diameter 14 
«t, and the ſuperficial Content of the circular Part 
Frequired, 

Say by the Rule of Three, If 14 give 616, what 
jill 5 give? Multiply 616 by 5, the Produd is 3080; 
mhich divide by 14, and you have 220 feet ior the 
pntentMuperficizal Content of the Segment, or part of the 
Globe, | 


me direions whereby to meaſgre Lad. 

| Wherein note, That 5 ; yards, or 16 3 feet in 
kngth, is called ( according to Statute) a Pole or 
Perch;, and one Perch in breadth, and 4o in length, 
k called a Rood ; and 4 Perches in breadth, and 40 in 
ength, is one Acre : So thzt an Acre contains 160 
quare Perches, half an Acre $0 Perches, and a quar- 
kr of an Acre, commonly calied a Rood, 40 Perches. 


In 


| ſhall now conclude the meaſuring of Plazrs, with 
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In meaſuring of Land, it is uſyal to take the Lengths 
and Breadths with a Chain, the length of which Chain 
ſome make to contain 4 Poles (or Perches)as Mr.Gunter 
and others, 'and fome. make it to contain 2 Poles, as 
Mr. Rathbo;a and others. SR 
'Che Chain which I would adviſe is thus : 

To contain 2 Perches (or 33 Feet) in length, each 
of which Perches, divide into 12 equal parts, or (as] 
may call them) Links, and each Link into 12 equal 
parts, with little Wyars or Notches croſſwiſe. 

Thus the length of a Perch will be divided into 144 
parts, and the whole Chain, conſiſting of 2 Perche,, 
will contain 288 parts; in the middle of which Chain 
it will be convenient to have a pretty large Ring, that 
fo you may diſtinguiſh where one Perch ends, and the 
other begins: Alſo midway between-that large Ring, 
and one end of the Chain, hang a Curtain-Ring; and 
likewiſe hang another Curtain-Ring midway between 
the other end and the large Ring: So the whole 
Chain will be divided into four equal parts or hal 
Perches, by the three Rings. 

The Chain being thus divided,you have every whole 
Pole equal to 12 Links, or 144 Parts; every + of a 


Pole equal tog Links, or 108 Parts; every half Pole 


equal to 6 Links, or 72 Parts: And laſtly, every quar- 
ter of a Pole equal to 3 Links, or 36 Parts. 
+ The Chain being divided after this manner, yo 
have only three Denominations to ſer down, namely 
Chains, Links, Parts, if you will meaſure fo nez 
the truth; but in moſt Menſurations you need pre 
ceed no farther than to Chains and Links, and then yo 
have but"two D=nominations to ſet down. 

Alſo the manner of caſting up the Dimenſions, ii 


the ſame as is ſhewn all along before, only "_ 
| t 


Lib.\ 
the twe 
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Iaches, 
over tf 
Links, 
in Incl 
lkewil 
Link 1. 
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tains 2. 
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being | 
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ble of 
Alſo th 


160 tc 


that ar 
Perche 
50 
ker” 
ches , 
and yc 
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Thy 


Lb. V. of Land , 2 I3 
he two firſt Denominations, to wit, whereas you did 
{et over the Dimenſions, F, I, P, &c. ſignifying Feet, 
Inches, Parts, {o-in meaſuring of Land, you muſt ſet 
wer the Dimenſions, C, L, P, fignifying Chains, 
Links, Parts :. For as a Foot contains 12 Inches, and 
n Inch 12 Parts, Line meaſure (or in length ); ſo 
likewiſe a Pole or Chain contains 12 Links, and one 
Link 1 2 Parts, | 

You muſt remember to double the number of your 
Chains when you ſet them down, becauſe a Chain con. 
rains 2 Poles, or Perches. | 
- Suppoſe in Fig.V. CFEB to be a piece of Land 
hing in form of a long Square, and the length FE, 
king meaſured with the Chain, to contain 8 Chains, 
6Links, and 6 Parts; becauſe the dou- OC. L.P. 
ble of 8 is 16, I ſet it down thus . -. 16[6[6 
Alſo the breadth E B ſet thus, containing 14. | 


| 9 
64]4|6| | 
| 167|7|1]6 
Which I multiply as if they were "fac 12|4|4|6| 
Inches, and Parts Sb a 5h | [1] 


And the Produtt in ſquare Perches, is 244|4|0| 1] 
Which 244 Chains or Perches you muft divide by 

160 to bring them into Acres, as you read above , 

that an Acre contains 160 {quate Poles or 

Perches. | 

_ So you have 1 the. Quotient, which is r 

Acre, and the 84. that remains being Per- 

ches, divide by 40, the number of Perches in a Rood, 

and you have the Quotient 2 Roots and 4 (4 

Perches remaining. 84 (2 
Thus the Content of that piece of Land is 4g 

found 
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found to be 1 Acre, 2 Roods, 4 Perches z and the 
4 Links which remains in the Multiplication, is one 
third part of a Perch. 


Apain. 


/ 


- . Suppoſe Fig. VII. to be a Field, encloſed with three 
ſides, like a Triangle E DF, and you require to know 
the Content thereof. 

Let the Side ED be 120 Chains or Perches; the 
Side DF 160 Chains or Perches, and the Side FE 
200 Perches, and the Perpeadicular 'D G 95 Per: 
ches, | 

(As you were ſhewn in meaſuring of Triangles ) 
take half the Baſe or Side E F, which is 1-0 Perches, 
and multiply it by the Perpendicular D G gz Per- 
ches. ; 


The 


Example. Whic 
(res; 

0d the 
u& of 

hole ( 
Perch 
Perch. 
The 


lue, 1s 


F CLF 
The length of half the Baſe EF, is 1c0[o[o! 


Which multiplied by the Perpendicular 9g |0| | 


' FQo 


== 
The Produtt is, in ſquare Perches . . 9500{[0][o| 


Which being divided by 160, produces 59 Acres, one 
(6 * Rood and an half; (for if you divide 
r5%(0 69 by 40, it is one and a half) which 


7 57 (59 yp qa of that Triangular piece 


For 4 
V the P; 
247 
twill | 
ſ Mea 
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Example. 
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the Example. 
One ; 
A ſquare piece of Land being in breadth 120 
Chains, 9 Links, 6 Parts, and in length 1 25 Chains, 
(Links, and 2 Parts, and the Content is required. 
ww £ Ci -£;: PF 
0 Wſhe double of 120 is 240, ſet thus 240| 9g 4 
. the ſhe double of 125 is 250, fet it thus 250| 6] 2 
2 FE 12000|. 4| 6 
Per: 4*0 |125 | 
| I 20 3 
11 i 70s 187] 6 
cches, | 40 
' Per- 


The Produ& in Perchesis . . 60321] 9]10| 


Which divide by 160, and the Quotient is 377 
lcres; and 1/remaining which is 1 Perch , to which 
0d the 7 Links that are in the Pro- 4 
v& of the Multiplication, and the x232( 

hole Content will be 377 Actes, "Ari Te 44 
\Perch, and 7 Links, which is half 7.2,” 577 q 1 


LY Perch, and I Link. rao I [ 
o|o| The 10 Parts being but of a fmall | : 
—— Wc, is feldom fet down. | wy | 


S, ONE 
divide 
which 
* piece 


For as much as tm ſome Countries they allow 18 Feet 

the Pole or Perch, and in other Conntyies more, 41 20 
24; and all allow 160 of their Perches to an Acre : 
twill be corventent here to ſhew how to reduce one kind 
f Meaſure into another, RO 


Example. 


cample, 
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Fourt! 
neſ by 
jou find 

Suppoſe it were required to reduce 4 Acres, MW Thus 
Roods, and 4 Perches of Statue Meaſure (that is, 1M Statui 
Feet and an half to the Pole) into cuſtomary MeaſurſWile, be 
. of 18 Feet to the Pole. | ; xrch, c 

Firſt, Reduce your given Quantity, 4 Acres, 

Roads, and 4 Perches, into the leaſt denominatior 
. towit, Perches; by multiplying the 4 Acres by 16 
(the number of Perches in one Acre) and the ProduÞ The q 
is 640 Perches-in the 4 Acres: Then multiply the WStatut 
Roods by 40 (the number of Perches in one Roodſre of 1 
and, the Produ& is 120 Perches in the 3 Rood Firſt, 
Laftly, add the 640 Perches, and the 120 Perches, al{Wination 
the 4 Perches together, and the total Produtt is 56 
Perches, being contained in the given'number, viz. M Firſt , 
Acres, 3 Roods, and 4 Perches. | The Per 

Secondly , Square the two Poles or Perches, th; 
is to ſay, mdltiply each in it ſelf : As firſt, multiply tl 
Pole of 18 Feet by 18 Feet, and the Produt is 3 
Feet: Then multiply the Pole of 16 Feet and an halfff Seconi 
by 16Feet and an half, and the Produd is 272 FeeWhe Per 
and 3 Inches, . 

Thirdly ,' Say by the Rule of . Three: eAs 32 je Per: 
(which is the Square of the 18 teet Pole) 1s to 27 
Feet and 3 Inches (which is the Square of the 16 Feel The t 
and an half Pole): So is 764 Perches (the numbqnely, 
given) To a fourth Number required, f 

Firſt, multiply 764 by 272:teer and 3 Inches, an Now : 
the Product is 207999, which divide by the firſt nun 
ber in the Queſtion, namely, 3 24, and the Quotient 
641 Perches, 4; of a Perch, which being abrevic( 
is: of a Perch. —- | 


Example. 


lhe Per 


/ 


Ind you 
Fourth| | 


| S— 
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| fourthly,. To reduce the Perches into Acres, divide | 
kem by 1603 fo 641 Perches being divided by 160, 
wu find 4 Acres and 1 Perch remaining. 
cres, M Thus you ſee, that 4 Acres, 3 Roods, and 4 Perches 
t is, 1@\ Statute Meaſure, of 16 Feet and an half to the 
dealurWole, being reduced, is 4 Acres, 1 Perch, and'2+ of a 
erch, cuſtomary Meaſure of - 18 Feet to the Pole, 


cres, M 
— ' An Example of the whole Work. 

y 41 EPR 

YroduF The quantity given is 4 Acres, 3 Roods, 4 Perches 
y the WiStatute Meaſure, to be reduced to cuſtomary Mea- 
RoodMine of 18 Feet to the Pole or Perch. 

Rood Firſt, reduce the Quantity given into the leaſt deno- 
cs, allWination, namely, Perches. 

1$ 76 
viz. M Firſt , Reduce the, . 4 Acres, 

The Perches in 1 Acre is . . 160;Being multiplied, 


es, th: 
ply tl 
is 3 | 
| an hall Secondly, Reduce the . . 4 Roods. 

2 Feeie Perches in 1 Rood.is . . 49zBcing multiplied, 


The Perches in 4 Acres is . . 640. 


ſhe Perches in 3 Roods is , . 120. . © -/ 


| DT award) 


ſs 32 
to 27 ie beg us 
16 FeeÞ The third number 4 being the leaſt denomination, 
numbeſnely, Perches, needs no reducing; 


es, nl Now add the Perches together. 640 
& nul I20 
tient 4. 
revic 


ad nd you find the Quantity given contains 764. Perches. 
urthl. . The 


4 
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| The Quantity given being brought into Perches, th Which 
enſuing Work will be,to find the number of Superfii yotient 

- Feet that each Pole contains. fich ab 
wrch, wh 
And, Firſt, The Pole of .'. . . 18 Fee Fourth 
Being ſquared, or multiplied by- . WE & Qua 
Feng mely, 

144 1641 Pe 

PRs 18 cuſtor 
Contains, or the Produd is . . - 324 FeetWthePol 
Og to bring 
ſhich to 


Secondly, The Pole of .'\.. , . 16'4 8 you | 


Being {quared, or multiplied by . 9 


bf a 1 
(of 
ined in 
Perches 
to tl 


Contains, or the Produdt is 


- Thirdly,By the Rule of Three, fas: As 324 Feet, i 
to272 Feet, 3 Inches: So is 764 Cranes to a fourt 
Number required. - ; ont « : Suppoſ 
| Hg f 
Multiply the Cecand Number SPIES _ kg 
_ Bythethird 00-6, 0c «a alure, 


——— 


1988] P'S in 

1632 | (If ntity 

| 1904 | n this 

| | 191 rerch, wv 
The Produft is --; +3 3-3-5 —— OS 
| re WER 207999] Produ 


Lit is 6, 


- Which 
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., W Which divide by the firft number $324, and the 


+ - Wyoticnt is 641 Perches , and #3 parts of a'Perch, 


Wiich abreviated is &+ parts of a 
erch, which is almoſt a Perch. (3 
Fourthly, Having now reduced 6(T 
Quantity of given Perches x35 3(5 

mely, 764 of Statute Meaſure) z#27g9g 9g (641, 
1641 Perches, and 3+ of a Perch, 32444 , 
{ cuſtomary Meaſure of 18 Feet F22 
(the Pole or Perch, the next work F 
to bring theſe Perches into Acres. PO OTRrR 

ich to do, divide them by 160, and the Quotient 
x you ſee-.in the Margin): is 4 Acres and i Perch, 
which add the 2+ of a Perch, and or SOR 21. 
n you have 4 Acres, 1Perch, and (t Perch. 
| bf a Perch, of cuſtomary Mea- &4# (4 Actes; 
ve (of 18 Feet to the Pole) con- 25g 
ined in 4 Acres, 3 Roods, and ; 
ferches of Statute Meaſure of 16 Feet and ai 
if to the Pole. | 


A ſecond Example. ih 


wppoſe on the contrary, that 4 Acres, 1 Petch, and 
;of a Perch, of cuſtomary Meaſure of-18 Feet to 
Pole, were required: to' be reduced into Statute 
ealure, of 16 Feet and an half to the Pole. ' - _ © 
is in the lat Example, Firſt reduce the' given 
lantity into the leaſt Denomination, to wit, Feet ; 
n this Example, the leaſt Denomination'is Parts-of * 
terch, which are Feet. * HK + © 


\ 


- Wherefore firft multiply the 4. Acres, by 2 60,' and 
| Frodud is 640, to which add the Perch given, 
Lit 15 641 Perches. 


Y Secondly, 


Secondly , -To bring theſe Perches into Feet, y, 


muft multiply them by.the number of Feet containeM... 14, 
in a Perch, which, as you found before in the laſt Fl; rains 
_ awple, by multiplying 18 by 18, the Produd was 324 -.<q 


So then you muſt multiply 641 Perches by 324 elif ker 
and the Produtt will be 207684 Feet: To whichyi | 
muſt add the Frattion 45, whole value you muſt 
+ Mod tha 
Firſt, multiply the Numerator 35 by the number. 
Feet in a Perch, towit, 3 24; and the Produdtis 1134 "WM 
which divide by the Denominator 36, and the Que 
tient is 315 Feet, which is'the value of the Fradtioff.: 
24, and muft be added to the 207684 Feet, and thei 
| the whole number of Feet will be 207999. Thullfli q.411 
you have the'Quantity. given. reduced into the leafy .;. 
denomination, namely, Feet. * 45% 2 
' And becaule the Statute Pole 16 Feet and an half 
a Fraftion, and being {quared, it produces a FraQtio 
and muſt be the firſt number in the-Queſtion, acco 


Paper, 


ding to the Rule of Three , and by conſequence th he 
Diviſor of the Diviſion; which cannot be in Vulgar A 4 


rithmetic to divide by an {nteger mixt with a FrationW.q; 
We wult therefore reduce the Feet into Inches, biYlg ,c.4 
multiplying 207999 by 12, the Produ@ is 249598 lteg 
Inches; likewiſe multiply 272 Feet by.12, and tht; ..? 
ProduR is 3264, to which; add the 3 Inches that bel * 
long to the'252 Feet, and it is 3267 Inches. * 

Then divide 2495988 by-3267, the number of | 
ches in a Statute Perch, and the Quotient is 764 Pe 
ches of Stature: Meaſure, whith divide by 160, anc 
you have 4 Acres in the Quotient, -and 124 Perch 
remaining; which 124 divide by 4o, the Perches in 
Rood, and you have 3 Roods and 4 Perches. 


b.VEb.V. of Land. 321 
t, Jo $o that 4 Acres, 1 Perch,and *+ of a Perch,of Cuſto- 
Laney Meaſure being reduced to Statute Meaſure, 
alt Enfotains 4 Acres, 3 Roods, and 4 Perches, which vas 
5 324@&-vired to be done. | 
4 Feel After the ſame method may any Cuſtomary Quan- 
ch yolffls whatſoever be reduced. | 
ft fi |] thall not need to rention any more Examples of * 
Mod that is circular,or irregular Plats, having already 
ner vn how to find their Contents. 
11340 Note : When you meaſure the length or breadth 
© Quo; Field with your Chain, you muſt meaſure in a 
ratioight Line as near as you can, otherwiſe you will 
"Wie the Length longer than it is, , 

Th 1 ſhall conclude the meaſuring of Superficial Plains 
" lea ih this advice : 
'.. .. MW you intend to learn any thing that is herein con- 
| half ned, you muſt not only Read, but likewiſe put Pen 
actio Paper, and caſt up the Examples, and alſo ether Ex. 
2 ©CCOMles of your own propoſing, and with a little Uſe 
nce thi: with Diligence, you will ſoon attain to your 
[gar Aire: And you will find this way of multiplying 
action xtions into Integers very pleaſant and brief, in re- 
hes, b & of the other way in Vulgar Arithmetick,whereby 
9598. integers muſt be reduced into the leaſt Denomina- 
and th , Which is 4 times more labour than this way. 
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SOLIDS. | 


KD ——— 


Y meaſuring of Solids is meant the meaſ 
ring of Stone, Timber, digging of Earth 
and all ſolid Magnitude whatſoever, 

And as from the motion of a Line! 
made a Superficies, lo likewiſe from th 
motion of a Superficies is made a Sol 
or Mathematical Body. Ns 

An1 as a Superficies conſiſts of Length and Breadth 


-., ſo a Solid or Mathematical Body conliſts of Lengt 


Breadth, and Depth (or Thickneſs.) 
There is no farther progreſs; for which way ſoeve 
a Solid Body is moved, a Solid Magnitude will 
thereby deſcribed. 
| In meaſuring of Solids, I ſhall begin with the Cub: 


it being moſt eaſie to meaſure, 
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VI. 
A Cube is a ReRangu'ar or Square Solid, that hath 

+ equal Length, Breadth-'and Depth, and is com» 
Meorchended under fix equal Squares, and may well be 
repreſented by a Dye, which is it {elf alittle Cube. 

And as in meaiuring of Plains you only multiply 
the Breadth by the Length, for the gaining of the 
Content. | 

So in meaſuring of Solids, you muſt firſt multiply 
the Breadth by the Length, for the gaining the ſuper- 
fcial Content; and then multiply that Superficial 
Content by the depth or thickneſs of the Solid Body, 
and the Produd is the Solid Content. 


0f | Timber or Stone being Square and 
| equal Sided. Wn 


PrRoe. I. Fig. 1]. 


__ Fig. I being a Cube 12 Inches in Length, 


. and 12 Inches im Breadth; and 12 In- 
ay ches in Depth, What # the Solid Con- 
In tit | : 


col} tent thereof * 


eadthfl [rſt multiply 12 Inches the Length by 12 Inches 
engt the Breadth, and the Produ& is 144. Inches for 
the Superficial Content; which multiplied by 1 2 In- 


ſoeveſ] ches the Depth, produces 1728 Inches for the Solid 
xill b& Content of that Cube. | 


Cube | 
Y 4 | Exam- 


likewiſe a Cubical or Solid Foot contains 1728 Cubical 


| 1s underſtood a Cube containing 1728 Cubical Inches, 
. and conſequently half a Foot Solid contains 864 Cu: 
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Example. ches, it 
| | Tachss, $uperhic 
RC EE I ,-_ 
; Lig 
TSS 7-54 12 wired, 
24 
I2 


| The Superficial Contentis 5 | | { . 144 
Which multiply by the Depth . . . 12 


288 


: | 144 
And the Solid Content required, is .. 1728 


the SuP( 


Where, by the way, you may take notice, That as aWhich x 


Superficial Foot contains 144 Superficial Inches, 0 


Inches, being produced as above. 
_ $0 thatby a Foot of Timber or Stone, or any other 
Solid Material in whatſoever kind of Solid it be found Whe vol! 


bick Inches, and a quarter of a Foot contains 432 Cy- 


bick Inches. 
Pa os?.::11: 


if the Side of a Cube of Timber or Os 
be 4 Feet 5 Inches , What is the Content 
of that Cube ? 


Jlrſt find the Content of the Side, = ki 
* 4 Feet 5 Inches by: it ſelf, that is, by 4 Feet 5 In- 
ches, 


p 


villii:vl. of SOLIDS.! G2 | [ | 


ches, it produces 19 Feet, 6 Inches, 1 Part, for the 


Fyperficial Content of the Side; which Produ@ mul. 


chez tplied by the {aid 4 Feet, 5 Inches, , produces 86 Feet, i! 
12. Biinch, 10 Parts, and 5 Seconds, for the Content re- "110 
7” Wired, | | =! 
af. £ Example. | | il 
we OLE EE + - - Li 
dos The Side given, is . . . . 4] 5] o[o[o \ bf 
© Itich multiply by it ſelf . '. -.: 4] 5} oloſs 


| E224 16]. 2 | 

- dl If 
 heSuperficial Content of the Side,is 19| 6 Y bf 
at as aWhich multiply by the Depth or Side 4-| 5| _ | | 
ubical 76] 2] 6|5| | 


| 21 18 
711] 4 | | \| 


ſhe Solid-Content required, is . 86] 1] pl] 
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8 PROP. veg F ig. II 
pf | The t 


[Ne NAT 


Suppoſe in Fig. 11. ABCD tbl 8 


ſtreight piece of Timber, terminated 
both ends by two equal long Squares, (white Sur 
" may be called the Baſes ) the length « hich 
which piece BD u« 3 Feet, 4. Inche 
and: the broader fide of the Baſe A! 
1 Foot $ Inches, and the narrower Si 
B C 1 Foot, 1 Inch, 'and the Content offi" Soli 
this piece be required. 


Irſ find the Superficial Content of the B:ſe or Enif'PP of 


By nuwltiplying the broader Side 1 Foo | 
by the narrower Side 1 Foot 1 Inch, the Ar BY 
1 Foot, 9 Inches, 8 Parts, for the Superficial Contet at | 
of the End; which 1 Foot, g Inches, 8 Parts, beinf YL 
multiplied by the Length 3 Feet, 4 Inches, Produc Jy} 


6 Feet, 2 Parts, 8 Seconds, for the Solid Content 


that piece of Timber. 
Irſt 


ply 
roduce: 
tent, tf 
. | ength 


Inch c 
Exanl 


AVIV. of SOLIDS: 429 


Example. 
EL FIST. 


The broader Side of the Baſe AB, is i{8[o[ols 
ſhe narrower Side BC, is . . . 1[1][o olo 
be Being multiplied. | x |# RE 
ed 4 BY © | 
White Superficial Content of the Bafe, is 1|9|8 | 
th hich multiply by the Length AE .. 3 4 | 
aches | 3/4] | 
| | 2|3 
Al 31218 
* Silt 2 


ent offie Solid Content required, is . , 6]0[2|8] 


PrRo?e. IV. 


Ince} Length us 3 Feet, 4 Inches be terminated 


_ at both ends by two equal Quadrats (or 
, bein} Squares) the Side Whereof us 1 Foot, 7 
roduc 


Inches, what # the Content of {uch piece ? 
tent , What 1s the Content of ſuch piece ? 


plying 1 Foot 7 Inches, by 1 Foot 7 Inches, it 
roduces 2 Feet, 6 Inches, and 1 Part, for the Con- 
tent ; then multiply the Content of the End by the 

. (-ength 3 Feet 4 Inches, and it produces 8 Feet, 4 
Exam aches, 3 Parts, and 4 Seconds, for the Solid Content. 


or En Suppoſe a prece of Timber or Stone, Whoſe 


Irſt find the Content of one end, or Baſe, by multi- 


An 


33o06C(ﬀ(oV MEASURING LibyibY 
An Advertiſement. Of * 


The uſual way among many Men, to meaſure Tinlf 
ber whoſe Sides are unequal, (although it be a fal 
way) is this: They uſually add the Breadth an 
Depth together, and take the half for the Side of 
mean Square, and after they have found the Conten 


4 
_ 


Imit 


of that mean Square, as they call it, ( falſe Square T1 
as I term it) they multiply it into (or by) tl 
Length, and the ProduR they conclude is the Conlffj| 3® 
tent of the Piece. "wit 
Let us compare this falſe way with the true way, 5; 1 


Suppoſe the 'piece of Timber in the precedin 
Prop. 111. whoſe Sides are unequal, to wit, one Sid} {f11t 
of the Baſe (orEnd) AB, is 1 Foot, 8 Inches, an 
the other Side of the ſame Baſe (or end) BC, i 
1 Foot, 1 Inch. | | 


Take 


[rft, 1 
wit] 
m, or 
Baſe, 
Ne Baſe 
les opp 
vo Lin 
Lines 1n 
$.12 thi 
tom the 
r Dept 


| Example of the falſe Way. 


Firſt, They add the two Sides together, nameh 
[! x Foot, 8 Inches, and 1 Foot, 1 Inch, which make 
[ 2 Feet, 9 Inches, the half whereof is 1 Foot, 4 Inche 
[1 and 6Parts, which they multiply by it ſelf, namely 
of! 1 Foot, 4 Inches, and 6 Parts, and the Produtt is 
Foot, 10 Inches, 8 Parts, and 3 Seconds, which th 

| alſo multiply by the Length 3 Feet, 4 Inches, and th 
it Produ& is 6 Feet, 3 Inches, 7 Parts, and 6 Second 


[| for the Content, which is more than the true Con! the « 
[d tent by above a quarter of a Foot, and the more un" of 
equal the two Sides are, the more falſe this way Itipli 
' Meaſuring gives the Content. —_ " PldCe 


a 


), 


l {ans or Sow; conliſting ot 
3, 5, Or more Sides. 


Proe. V. Fig. IT. 


Timber or Stone, whoſe Length AB is 
| zo Feet , to be terminated. at both ends 
with two equal Equilateral Triangles, the 
| Side whereof GF « 12 Peet ; the Con- 
i tent whereof 45s required. 


Take this as a General Rule for Regular Polygons. 


Iſt, meaſure all the Sides round about, or girt them 
with a Line, then take half that length for one 


ame Baſe, which: you may do by finding the middle of 


 makWic Baſe Line, as alſo of one Side ; and fromthe An- 
Inches oppoſite to the Baſe Line, and that Side, draw 
mel" Lines to the middle of them, and where thoſe. 
xt is Lines interſe@, there is the Center of the Triangle, 


$.in the Figure at H; then take the neareſt diſfance 
tom the Center to one of the Sides for the other Sum 
econdÞ Depth 5 then multiply that Breadth and Depth one 


ue Cat y the other, and the Produ&t is the Superficial Con- 
it of the End or Baſe of the Piece, which Content 


wltiplied by the Length of the Piece, produces the 
did Content. 


Exam- 


FI it Fig. III. to be a ſtreight piece of. | 


n, or breadth ; then find the Center H of the End 


— 
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Examiple. 


Find tl 
0p, of. 
adicula 
ing my 
\ tent, 


TheGirt of the 3 Sides is 36 Feet, the half where 
of is 18 Feet, which multiply by the neareſt ſpace 
from the Center to one Side, which is 3 Feet, 5 In 
ches, 6 Parts, 10 Seconds, and the Produtt is 62 Fee 
4 Inches, and'3 Parts, for the Content of the Baſe, or 
end of the Piece z which multiplied by the length off 
the Piece 30 Feet, produces. 1870 Feet, + Inches 
and 6 Parts, for the Content of the Piece. | 


The Operation. 
es Gn The P 
The 3 Sides being added is 36 Ft % S. 7, Wbich © 
the half whereof, s . . .. oy 
Which'multiply-by the "Rs : 
54 


FP; 
O| © 


| 
HY 


HE 


mY Io 
ſpace from the Center, to wit, . | (ke Con 


In-go004 


DG 9 
The Superficial Content of the Baſe,is 62 4 | 3 | 


Which multiply by the Length . . 30 
© - 6 | 
The Solid Content of the whole? _ 


— 
FREE I >, «> $1870|7 | 


CO C__ 


4-Þ 
6 Con 


IO 


Other- 


b.VI. 


,” 


Otherwiſe thus ; 


ontente '- - . 


\ 


The Perpendicular is | - Ls 0 
hich multiply by half the Baſe . 


\ - 


hirh multiply by the Length . 


of SOLID S. 


« Content of the End, is . . . 62 


333 


Find the Perpendicular of the Triangle, by the 4h 

Wi, of. meaſuring of Plains, then multiply the Per- 

eadicular by. half the, Baſe, the Produ& whereof 

ing multiplied” into" the Length, gives, the Solid 
- þy 7 Flo] Fritx-Y. BAR 42-2 4 


F.L P.S. 


10 
Wy - 


2 


4 


——_— 


[1f 


© 4-P pi; SCo 
ce Content (as before) is . . 


OR _— 
——— = 
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Pro? VI. Fig.1T)9 ffs 


Admit Fig. LV. were 4a ſtreight piece 0 
'- 'Timber.:, terminated at both ends wit 
- two equal Pentagons,, Whoſe Side A BY 
- 12 Inches, and.the_ neareſt diſtance 
from the Center C to the middle of thelf 
Side at D, is 8 Inches, and the Length 
EF 15 Feet, andthe Content required, 


£6 

7 ; ” "OM. Ee gre, 

The 5 Sides dded rogerher | is $51 E. the half ; A F (or 

whereof is . . and 
Which RD by CD . CE 5s] F 
=o , : | 'e 


" ” + 
” oF # 3 £4 6 © vaed W -\ P 
'T 
" 4 jt v 4 
# 4 w# * FE | 
. % . 4 


The Content of the I... all | 
Which Ry oy the Og. : + 1 10 


In 
SC 
pper el 
Iy one ( 
Ttra$t t 
d the 
um. 6 
e Alti 
| Ny wall 


She Sad Comet B- 7 5 3 $5 281 


of Squared Timber or Stone, being big ger 


at one end than at the 'other in Which 
form ſome Timber Trees grow , and being 
 jll/d, are ſo hewn and brought to a 
Square. | 
Prop. V LI. . Fig. PF - RE 

Wdmit Fig. V. to be a ſtretght piece of Tims 
ber or Stone, terminated at both ends with 
two unequal Squares ; the Side of the 
greater Square (or end) AB. # 1 Foot, 
8 Inches, and the Side of the leſſer Square 
jsjo (or upper end) EF, is 1. Foot, 3 Inches, 
| | and the length AE, 20 Feet , What is 
———|| the Content * | 


Wo: The Rule 15 this ; 


| Pod the Cantent of the;lower end (or greater 
—— 1 Square) ABC. 2”. Find the Content of the 


pper end ( or lefſer Square) EGDF. 3. Multi- 
ly one Content by the other. 4. From that ProduR 
ttra&t the Square Root. 5! Add this Square Root 


m. 6", Multiply this Sum by one Third part of 
& Altitude (or length) of the Piece, and the Pro- 
Wt will be the Solid Content required. | 

| Z 2. wel 


d the whole Content of both the Baſes into one. 


q _ =_ $05 2Lmeriuy he "_—_ 


—— — 
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Which Rule is demonſtrated by Mr. Onghtred | 


- meaſuring a Segment of aPyramid, in Ch.19. Proha 
. of his Clavis Mathematice. 


Example. 
Firſt, Find the Superficial Content of the lowe 
end ABC, by multiplying 1 Foot, 8 Inches, by 
Foot, $ Inches, it produces 2 Feet, 9 Inches, 4 Parti 
for the Superficial Content of the lower end. fie Sup! 
| Pra ag Find the Content of the upper end ( "WP 
ſefler Square) EG DF, by multiplying 1 Foot, "91% 
Ivy Inches, by 1 Foot, 3 Inches, the Produdt whereof .end, c 
1 x. Feot , 6 Inches, and 9 Parts, for the Superfic ch {c 
Content of the lefler Square (or upper end.) 
Thirdly , Multiply. one Content by the other, t 
wit, 1 Foot, 6 Inches, and 9 Parts, by 2 Feet, 
Inches, and 4 Parts, and the Produ& is 4 Feet, 4 
ches, and 1 Part. | 
Fourthly , Extra& the Square Root of 4 Feet, 
5 4h and 1 Part, which Root is 2 Feet, and 
Inch. 
 Fifthly, Add this Square Root and the Content 4 
both the Baſes together , all three in one Sum, a Yr q q 
the ProduR is 6 Feet, 5 Inches, and 1 Part, As 
Sixthly , Multiply the laſt Sum by a third part Wd the 
the length, namely, 6 Feet, 8 Inches, and the Pr(ffhich i 
du& will be 42 Feet, 9 Inches, to Parts, and $8 Second: 
; for the Solid Content required. | | 


he Supe 
Which fa 
en Pre 
the ot 


n6 $qua 


yy 


WS 
e Soli 


red { oy 7 | - 
rob _ The et ES Ee? ” 
_ P.S. 
| i ure 0 or mt} ly byieca el F . I's Q. | 
I 3/6 : 
8 | 
| | | [Is »Mt . 
he Superficial Cont. of the lower ond, is FI 76 J þM 
_y The Side of the lefler oquans or {PAs pls 16 
 cWMend, is . . 4 
reol ich ſquare, or multiply by i it elf | '7| 3 ; 


7 h 

ther, t IT [ 5 | li 
wy eSuperficial Cont. of the yppet end, is 1 49], .. i 
"2 + Which avlt. by the Cont. of the lower end 2 ol 4|_. il 
Feet, Mien Produd of one end | multiple "a | 
, and the other, is . . 23 Y : Il 
ntent {© Square Root OY En I j 
SY Wonkich, add the Cont. of the lower end : } 
lb add the Content of the upper end 1 4. = 

1 part 8 the Produt is . Nay TED (ff 
lic mp Thisd @ the lengih 6 + 

| Lb | F | 

e Solid Content required,'is' 5 . 42| {roſs} { 


T 2 


| An.:Adyertilement. 
0G Ne 4% | 
' > The Hſnal Way which 4 gr.cat maply Men-wſe TTL mea, bo 1 
rave ſuch. a piece of Tambir or Stane;.65 this, which is Su7po/ 
iſe way, and finds a Content leſs than the true Cult» v 
ons... | | rater) 
| dy an 


? 
i 


[ | 
_ They'take the Sides of the Square about the middl _ 
of ;the' Piece, and this Square of; the' middle of 1h Firſt,, 
Piece they ſuppoſe to be a mean Square between thilſ| + 
Sreater end\and the leffer end; then they multipſl-— 
the Content of this 'Square, by the Length of t} Ihe Con 
7 Pe 
Let us tompare this falſe way with the true wif CH 
and ſee whatdifference there will be between the Cc ICE 1s 
tent of the Piece found by the foregoing 7th ProfOhich h 
and the Content of the ſame Piece found according, 
the uſual ( but falſe ) way. 
t "He | 


; 


| | 0 which 
| ww end 


The fide of the Square taken in the middle of tte Pro, 
Piece is 1 Foot, 5 Inches, and 6 Parts, which muliWhich | 
plied by it ſelf, produces 2 Feet, 1 Inch, 6 Parts, aff .\ 
3 Fconds, for. the Content of the Mean Square, 

they account it, which! Content they multiply by FF * 

| -of the Piece, 20 Feet, and it produces  - 

Fe 6 Inches, and 5 Parts, for the Solid Conte 

hich is above a quarter of a Solid Foot leſs th:nt 

"ue. Content found before, and the more the Til 
( ot -Solid whatſoever). 'diminiſheth, "the 'more tF-' 


| Content meaſured this falſe way will want of the nf 
Content. = jo "hg 
xd. CS [1 


bt VE. 0 S0 EDS. 45 


3 Y6nmw 9) :53 52] wort 


| | Exanple 2 11201Qq Wi 97 
JPY | | 21bbirn 13. 04.0964 91; 4 Yo gb0tgnDl 
ich ey 4 piece of Timber "being bs ame lengri wp 


et, were 1 Foot, 8 Inches ſquare, 'at the lower ( or 
rater) end; and 1 Foot ſquare at the upper (or lefſer ) 
|, and the Content required. 


ue Cy 


 midd 

of 1} Fiſt We. will find. it” the true! _— 390) 5: 
cen tl 2 co Bagg 20 yd-viee nn ing 
nultip 

of i ſte Content: of the greater end (whoſe Af | 

| | Side is 1, BETW co 9141? 


ve wi 
he Ce 
thPro 
rding 


Content of the; ;leſler. £96. ofe . 
Fc 16a) is 4 «ho "Fx +f\3f6 


\hich being multjplied, Sis 273IR lolgl 


ie Square Root whereof, i847, bi)0?, 3 1] 8] Þt | 
Tokiel, add the Content: oftheigioate?.; #8 16Þ13 10 
> 5.0 HP 4 


Iſo add the. Content gf of the  lfſer end 1 aol W | 
e of tic Product is . '. a 
h mult Mich multiply my ; part "of the teogthy 6| i\h 4 * 
arts, a ad a I 
uare, I; Us > £459 it ER ? | jap, | 
y byti »* EY _ TOOL 7 4 DI9 30 13:1 2 14; & 
uces 4 221059: $5:6:3]#13 | & 
Conteniif Pitt $63 $6 640532. 8 LAW 
th:nt true Soli Content, is 1,1, 7 56 [3 | |'8: 
the Ti j TASTY Tr 03164 10 SUED 4s 
jore ti £ 


thet 


4 » &.- v9 
Was * 


ET ee ace 
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Now let us ſee what the vſual ( but falſe) wlll 
will produce. : 


. 
\ 
£ 


| Theſide of the Sqoare 
Whuchmoltiplic 


Fi ” \ 
, » *© 7 1 
4 Z % 


F. I.P. 
en in the middle, is 1|4|6 


, 
by it ſelf, namely," . 4 ol ; 


I J o 


il, 


: ry I|914 
Which multiply by the length . . , . 20 | 


E- IyG  # 
kt wr) 


+: BY) DAS 92 573-10 218 | 
LT LEI _.  r516/Fl_- 
The Content (the lalfe way ) is ©," - 35]610N 


The Content of +the' mean Square, is /; 


 Whidf Content is lefs than the true Content by: | 
moſt | of a Solid Foet, which .in- weaſuring of ,.1. 
great quantity .of -Taper-grawn Timber , would | 
——  —_ 


—--. Of PIRAMIDS. 17 
A. Pyramid. is 2 Solid, comprehended: under phi lo 
rfaces, and from'a Triangular, Quadrangular, pr 
an Fo pagulas Bafe, diminiſheth equally leſs a 
: 


| 6 it finiſh or end in a Pointat top; ſuch aret 
Spyres of ſome Steeples. 


_ * Note: If a Pyramid be cut into two Segments ( 
Parts by a plain Parallel to the Bafe , one of the 
Segments or Parts will be a Pyramid (to wit, tl 
which diminiſheth to a Point) and the other SegmeniſÞ 
or Part will have two unequal Baſes, ſuch as is Fy. 
| the manner of finding its Content is ſhewn at Prop /I 
ME SP PR0 


"of 
8  -F 
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Pxore. VIII. Fig. L 


Init Fig. VI. were a Pyramid, whoſe Baſe 
 #s an Equilateral Triangle, and one fide of 
the Baſe AB « n Foot, and the Per- 
pendicular of >the Baſe CD 10 Inches, 
4 Parts, 6 Seconds, and the length of the 
Pyramid RS 8 Feet, What is the Con- 
tent of this Pyramid ? | 


The Rule for finding the Content, is this. 


1. { Ultiply the Content of the Baſe, by one Third 

LVL part of the height of the Pyramid, and: the 

duc ts the {olid. Content. ( By Height, 15 to be 

jerſtood a Perpendicular Line, that falleth from 

he top of the Pyramid to the middle or Center of the 

Wiſe: You are not to underſtand by Height, the 

. "Wigth of the lope Line on the outſide RS, for that 

er plas longer than the Altitude or Height.) And before 

ular, QFeproceed any farther, it will be convenient to ſhew 
leſs anfſ®ow to find! the-height of any Pyramid. 


are | 
; How to find the Height of any Pyramid. 
NENTS ( 


of tholW Firſt, Square the Semidiameter of the Baſe. 

it , ti__} Secondly, Square the length of the Pyramid, which 
gmette/ffope'Line RS. 

is Fig Thirdly , Subtra&t the leſſer Square out of the 

Prop /IPcater.. * | | 

PR0 | Z 4 Fourthlv, 
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out of the greater Square 64 Feet, there Fg 6 
| being extraced, is'7 Feet, 11 Inches, 14:Parts; whict 
of any Pyramid, whether Triangular, Quadrangular 


. thereof; which Centers are found; by drawing Linet 


Fourthly. , Find. the Square Root of the Femainer, 
and that 3 is the Height required. - - 


Example. - 

- Firſt, The Semidiameter of the Baſe EF, is 3 | nd. 

Inches; i5 Parts, 7 Seconds, which being ſquared; ls | 

12 Inches, (or 1 of thoſe Inches whereof 12 make a 
Superficial Foot.) ', 

'Secandly , The length of. the Pyramid R S, is 


Feet, which being {quared, - is 64 Feet. | The © 


- Thirdly, The -leffer Square/1 Inch, being, taken - the 


Feet, and 11 Inches. 
\ Fourthly, The Root of 63 Feet , and I! bay 


is the height of the Pyramid required. 
And this Rule is general, for the finding the heigh 


or Multangular, always remembring to find the Cente 
of 'the Baſe, that ſo you riay have the Semidiametet 


from the angles, to the Middle of the Sides oppoſite 


to them. 
The Operation. or Se le; T. 


The Semidiameter of the Baſe, being? 
EF. 8-3: 31317 
You muſt tquare, that is, multiply i i by | 3| 


© 


| | mes 
| 


Jos 4 
ILL Ln 


4 
The Square of the Semidiameter, i is 11o[oſo [10 


The 


VI Lib. VI. of SOLIDS. 3az 

nainer, .B.- # I S. 
KH The kh of the Pyramid R S, is 8 O 
Which ſquare, or multiply by it ſelf $ 


is off Ard the lengthibeing ſquared, is 64] ©] of 
red; is] Out 'of which, ſubtraCt the Square TL Ul 1] T\ 


. 
FT. 


- 
. 
wy 


nake af] of, the Semidiameter 3-4 


And there remains . . .. 63[11 g "0 1 


S, is ">a BY 
The SquareRoot m_ vamg $49 | «a1 + 


taken - the height) is 


ai, 6 


Inche 
; Wha 


"Thus having found the height of the Doe we 
yill proceed in the next NPs to find the Content of 
the Baſe. | 

F.1IFS 


; neg The Perpendicular CD,is © .o is 4] 6 
penn Which multiply by half the Baſe AC | | 
iamereY The Content of the Baſe, is .''\. © ” 
1g Line Which multiply by 5 of the height 2 - IT ar + 
oppoſite wa "ET "6 4 
T, | 2 111 6] 2 
ths x1.-372 
I oy 4] 7 
| Py 
—T : FS is [1 4 7 
b The Solid Content of the Pyramid,is 1 | 1| 9]11| 6 


Pro?. IX. Fig.V IT. 


+ 


-AB, or CD, #« 2 Feet, 6 Inches 
| ? 
- What 1s the Content ? 
T7Irſ find the Altitude, or Height, which is the 
4 prick Line EF, by the Rule in the foregoing 
Prop. V FIT. then multiply one Third part of the 
Height by the Content of the Baſe ABCD, and 
the Produ& is the Content required. 


\'. The Operation. 


F.LP.5S.T, 


The Side of the Square of the Baſe? | 
JAB, or CD, is 2 # W. -» b: 6|o N Y 
Which multiply by it ſelf . . , 2| 6| F | 
«: 3 | I 
I 
I = 
The Content of the Baſe, is . . 6] 3|o[o[o0| 
Which multiply by 3 of the Height 4|11]9|6[4 
Lt F# . 26} 2193} | 
Ij 6 217 6 
F| 416j2j1 
WEE 


The Solid Content of the Pyramid, is 31] 118 [67] 
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Admit Fig. VII. were a Pyramid, whoſe 
length AE: 15 Feet, and the Baſe 
of it ABCD a Square, Whoſe Side 


Lib.y1. of SOLIDS,'; 345 
How to find the Third part of any Number 


Suppoſe you were to find the one Third part of the 
height of the Pyramid aforeſaid. '., + 

1:97 P. iT 
- Set down your Nuobber, thus. . 14|11|4[7}ol 


Then ſay, The © part of 14 Feet, is \. 4} 8 
The + part of 11 Inches, is . . . { 318 y 
The 7 part of 4 Parts, is «04> o:1 + TETRT. f 
The + part of 7 Seconds, is . , . |} 


Being added, the Produtis . . . 41 1196] 4] 
Which/is the Third part required. 


After the ſame manner you may find the third Part 
of any. other number; you may likewiſe find- the 
forth Part , or fifth Part of any Number, after the 
ſame manner. | | 


Paor. X Fig. VIIL _ 
Admit Fig. VIIL were « Pyramid, whoſe 
length AH i 15 Feet, and the Baſe 
thereof a Pentagon, Whoſe Side AB i 


2 Feet , 6 Inches, and the Content re- 


Llrſt find the Content of the Baſe ABCDE (by 
. the Rule delivered at the gth Prop. of Lib, 5. of 
meaſuring of Plains ) which I will here repeat, 


The 


"ws (ah 20 
adi ; The \Rule is VUAS) $:47h 01 113 wot; 


- "As [Ex Is #01125: So is the Side of the Pentagon proce 
given, To the Semidiameter of - a Circle inſcribeq Ml of In 


within that Peritagon. {In 
{Then ſay, If 182; give 125, what will (t hs Side 6Inc 
of = TT) 2 Feet, Alengh wer ſeek, 
ecaL 

| xx F. I." WF than 
ieiply the PAAIT" number 5 "22561 Who 

by the third number , .-,'. - . . 216] W 86 
SO LD heya, 250] | $64 | 

EOO3- oa 45 fe Dai - 02 16, w_ 

And theProduttis 7 5 fu 5 - 31216] ou 
4: j qeyrn cn: j 4 | mare Od 


2 WHich divigdeby the firſt dakar 182, ind No 'W the < 
ah 1 Foot; *and:130 remains, which: multiply 


, and the- Produ&t is 1560 , (wh 
which divide by 182, and. the (130 1Foo 
Quotient is $ hnches, and 104re- | 34x (1 Foot. conds 
Gals, which multi ly by 12, and x82 . the ni 

F dpR i is 1248, whichdivide © © Witoeit 
bi by AB2, and. e Quotient ji is 6. \& 7» JEET Th 
| arts, and 156 remajning, which _. x: = Baſe 


nouktipy by 12, and the Prodintt * 
j91372, which divide by 182, 
and the Quotient is 10 Seconds, © 
and 52 remains, which multiply 1 560" LUND 
+4 and the Product is 624, : 
hk divide by 18 2,and the Quo- © (104 
| vient is 3 Thirds ; 'as you may ſee 569 (8 ws 
fn Ln Margin'; There is yet a, #82 + 
| Remains 


260 
J 130 3-4 i Wa 
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Kemainer, but the value of it is 104 
not 7355 part of an Inch; and in  - 12; 
' many Cafes you will not 'need to TY 
gon proceed any farther than to Parts 
4 
bed I of Inches. i, 
| In the next place, there is the 1248. - 
Side MI 6 Inches that belong to the 312 
| Feet, to be divided by 182; but (156 
becauſe the Diviſor is greater E248 (6 Parts, 
I." WF than the Dividend, multiply the @48z 
6 Inches by 144, and the Product _ 
s 864 Seconds ;/ then divide the 
| | $64 by 182, and. the Quotient is © 
4 Seconds, which you muſt add to 312 
the ro Seconds, and they make 1 156 
16] Ml Part, and 2 Seconds. 
So is there found the length of __© 
Ouo. the Semidiameter of the Circle g 
Thy inſcribed within. the Pentagon , -£(s "0 
'. Wl (whoſe Side was given) namely, x8 - I EOWSS 
1Foot, 8 Inches, 7 Parts, 2 Se- *© 25 
I conds , and 3. Thirds; which is 
| the neareſt diſtance from the Center of the Pentagon, 
toeither of the Sides, = 
The next work will be, to find the Content of the | 
Faſe of the Pyramid. 


| | | _ 
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; ho F, I P. 8, T 
Firſt, add the F Sides together, and | | +: 
they make 12 Feet, and 6 Inches, > 6 3 q © 
the half whereof, is - . j 


Which multiply by the Semidiamerer? [| 
found, which is: ; . . '. : F* 


And the  garm of the Baſe? E) 
ABCDE, , 4 wl 
Which oulily by a third Part E © 4:1 | 
the height of the Pyramid . .F 3 | | || D 
, 314 
34 | 
And the Solid on of ns rn g Tr 
"Mid, is. +» = 718] 7 


I ſhall not inſtance any more Examples of Pyramid; 
for if the Baſe conſiſt of 6 or miore Sides, the Conten 
of the Baſe may be found by the Rules delivered in % 
| Lib. 5. and then by multiplying. the Content of the 
I Baſe into one third part of the height of the Pyramid, 
" theProduR is the Solid Content. 
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1 (ef Round Solids , fuch 4s are Cylinders; 
"N Cones , Spheres, Columns , &c. 

| Proe. XL. Fig. IX. 


4 þ limit Fig. IX. Were 4 Cylinder, (by Cy- 
| linder #s meant, ſuch a like Solid as is 


fl ed in Gardens for the Rolling of Walks) 
| whoſe length A B is 6 Feet, and the 
| Diameter BC, 1 Foot and 4. Inches, and 
7 the Content required. 


The Rale for meaſuring ſuch a Solid, is this: 


Ultiply the Content of the Baſe B C, or AD, 
by the length AB, and the Produ is the 

volid Content. 

Firſt, let us find the Content of the Baſe, the Rule is 

'Mihis: As 452, (that is, four times 113) Is t0 355 : 

is the Square of the Diameter, To the Content 


ired. | 
"Ol F. L P.S. 


The Diameter is x F. 41. the Square? | | 
oY EA es : J 9 4 
Which multiply by , . . . - 355 | |. ; 


Of Ps the Produd is © : 


2x6 MEASURING Libyi 


(179 Which divide by the firſt num- 
S3X (1 Foot,.. - ber' 452, and 'the Quotient is 1 
452 | | Foot, as you {ce in the Margin, ""_ 
\  »- + and 179 remains; then continuing A Co 
.179 _ multiplying the Remainers by 12,0 

Bu” ol and dividing the Produdts by 452, Whgar 

3583 till you come to the Denomins. 

379 : | tion of Thirds, as you fee in the 
—— Margin ;. at laft your Quotient is 
hal. 5 Parts, and 12 remaining, which limi 
I2 is inconſiderate in value; but Mil 
(340 for the 1 Inch, and 4. Parts, that A. 


2&48 (4 Inches, 


belong to the 631 Feet, and for the 
& > for the 12 that remains above you. .-- 
240 laſt Diviſion, you may add 6 # 


on Thirds; for if you ſhould con- 


Ix, _ tinue multiplying. and dividing H 
680 the Remains, you would produce 1 is 
be, -  GThirds, of a Py 
4080  MiieBal 
en Yay 
(12 9 | eRu 
A ( 9 Parts. «ea: 
Then the Content of the Baſe is found? ol | 
to be _. an oſs | 11 
| Which, muſt be multiplied by oy | Which 
length A WE. 4 FI 7 s 
614|0|3 = 
2 


And the Product 1s 2: TE . 8141613] 
- Which is the Solid Content of the Cylinder. 


num 9:4 Of a Cone.' 


t is 1 
argin,l 


nuing A Cone is a Salid, -which bath a Circle for its Baſe, 
Yy 12, he whence it af if equally: lefs and leſs, ( like a 
' 452,Miugar Loaf ) ?till it finiſh or end in a point at ops 
Mina. 

mY Pro. XII. Fig. X. 

ient is 

which 


Jmit Fig. X. ere a Cone, whoſe length 
A'C is 15 Feet, and the Diameter of 
the Baſe AB 6 ' Foot, Rune, what 


 » but 
;, that 
nd for 


> your 

ty 27 Content thereof 4 

1 con-f 

viding H E Rule for 8nding the Solid "TE of a Cone, 


roduceMll is the ſame a for the finding the : Solid Content 
oa Pyramid, to wit, by multiplying the Content of 
tie Baſe by one third part of the Height, _. 
Firſt,” find the height of = Cone, ( according to 
te Rule preſcribed m Prop. 8. of this Book) for the 
eight of a Cone, is found by the ſame Rule, that the 


| | - right of a Pyramid i is ; found. 


Ss oY 
E. The Semidiameter_ of the Baſe AÞ, is o|81o b| 
Which ſquare (or multiply by it ſelf). 0]8]0 


The Square of the Semidiameter; i is 


IA — 5m a 
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+. The length. of te G2. 11 {lh 
2 e length ot the Cone hich. 
AC, 1s :. . $5 ey 
* Which ſquare (or multiply. Fr | W be 
7 Re | Which 
7s .the he 
1. 
The Produd 1 _ SEN 
3!7, Out of the Square of = | 
3 


jengh A C, ſubtraQ@ the Square 
of half the Diameter AB,to Wit, | 


-And the Remainer is .. . « 224] 6] 8| 
The Square Root whereof, is . 14|11| 9\11f 
Which. is the height of nk 4 4 


4 


Thus th 


| Note 
*(- | $ Parts ) 
Parts w 
two une 
Having found the Height, and taken a: third pa pper Þ 
thereof, the next work will be, to find the Content oj a Ce 
the. Baſe. bales, - 
"Then ſay by the preceding Rule in Prop, X7. 4 
452, Is to 355: So is the Square of the Diameter, 7 
the Content of the Baſe. 
F,:-1..} f Yeo 14 


' The Square of the Diameter, is... | 914 by a 
Which Oy by . -- -. «+. + 3$3] 


25511814 WA? 

266| } F of 

Gt LI and t 

And the Produtis ; 35. þ . ». » 631] 114] Tay 
DB, is 


Whi 


Cone ; of which height, we muſt 
take one third part, which is 


"I 


, 
dT 


bib. VI of SOLEIDS. 
96130084345 cine iT Bo Bs 
Which diyide by 452, and you will ; 
»find the Gontent ,of the Baſe nm I 
be (as in Prop, XI.) . . . 
Which multjply,by'one third part of? 
the height of the Cone -.. (. . $* 


Yi 


Thus the Solid Content of the Cone, is 6|11| B8[2] 


-*Note :- If a! Cone be cut-into'two Segments ( or 
Parts) by a plain Parallel to the Baſe; one.of thoſe 
Parts will be a Cone , and the other Part: will have 


two unequal Circles for the Baſes: As in Fir; XT.'the 


tpper part is'a Cone, and the lower p rt is Segment 
of a Cone; which hath two unequal Circles for the 
Bales, & 11: 1119195) 5771 f} HAyAMas 1397" ap 1% 


| 


Pro XI: Fig. X17: » 


P.- hs : v2" | XY | ik [Ny AE 
1 Segment 0 f ia Cone may well be repreſented 
by a Tize that grows dg or diminiſhing. 


Dmit the Segment in F:g. XI. were a round taper 
piece of Timber, whoſe length AB is 15 Feet, 


W:nd the Diameter of the lower Baſe AC, 1 Foot, 4 


Inches; and the Diameter of the upper end, or Baſe 
DB, is x Foot; what is the Content of this Piece ? 
AT Aa 2 | - "The 
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, The length AB being 15 Feet, and the Diameter 
AC being} 1 Fi oot,/4 Inches; the Length?! ard likewiſe 
che Diameter, is ue ſame; as was tHe Cone i n the laf 
Propol tioh, | © DION ISS 

For the finding: the Cantent of this) pitce of Tin 
(oriSegment of a Cone) youi'ftivft Mhetefhen to the 
Rule delivered in the preceding 7th Prop. of this Book, And thi 
for 'the;ſame Rule that ſerveth for ſquare Timber, | 
whoſe Bafes or Ends are unequal, ſerveth likewiſe Whi 
for round Timber or Bodies, whole Bales or Circles 
atthe ends: are unequal. 


Lib.\ 


Ther 
by the 


Quotie 
when r« 
by mul! 
12, and 
4525 Y 
Parts , 

the upp 
Havir 
next WO 


IT Rr. Sn. 2 
" The Content of the lower Baſe Ac c, is fiby the laſt 
foregoing”rPrapoſition, found: fo: DE I; F;, [4b 9P, 
© S.;. 6iÞ.c, 1£] 9:15 « 

-Nowiwe-mſt find thi Content of the, » Upper Bake 
or leſſer cn, BD," whoſe Diameter-is 2, Fodt... i 

:Andbecauſe qhe-Square iof;the- Diameter. is but 
Foot; the-Cofitent: ofthe Baſe canngt;be;lo much as1, 
Foot; therefore we muſt ſtate the Queſtion in Incheg 
ſaying thus: 

If 453 \give 3553 what [will the Diameter, whoſe 
>quare 1 1s I2 Inches, give ? 

For\ a \f-you he theyRulejs) 3414524 12 to 


25 the Diametc r, Totht'Con- 
em a We Ce THO Baſe (or end Pf 'the Piece.) 


bs. « \ ISM . " » 
: 11.0" ; LF TIQ* @.5:5 ; 
Fw © MW 4. ow + 191 4 » 4 #44 > & 
% . ( 
_ o NP f % - Ye i i 4 ah ” 7 F- 
* * | / i , ' ; > : e 


The ( 
0D, is 
Whic 
tent of 


: lultipli 
Fhe 


5 
VI. 


ncter uy Lies 1 502 i 4 Þ 2 Tac hes. 
wile [Therefore mouldply the ſecond number. {1:1 ,; 355 


(' laſt 


—_ 


by the third number in the Queſtion, to wit, . 12 


mber BY fades 
0 the ole or oe nfo off 7 383 

3ook, Mind the Produd is -. {| <3 2 4260 
zber, il _ | 0 


ewile 


le - Which divide by the firſt number 452, and the 


Quotient -is 9.Inches, .and :453. of - an Inch ; winch, 

when reduced as Th nk before, (165 | 

by multiplying the Remainers by 

eo A and A iding the Produdts by X w_ (CC inches, 
452, you will find g Inches, 5 of fl 

Warts, 1 Second; and 2 Thirds, for the Content. of 

theupper end or Baſe of the Piece. 

WM Having now the Content of both the' Bites, the 

Wert work will be, to multiply t them one by the other. 


F. I.P.'S. T. Fo. 


hue The Content of the leſſer Baſe to 's | p in ; yl! , T- . 
1. | 

chey Which multiply by. the Sk | bel. 
hoſeſ"t ud the nr Baſe AC © ve bs 3 

| g 5] 9|2|9 

Bk h ol 62 
”Con 5 3's CITEILINS 

$7) 14 02 Jadu alhe 

PEVIGN | | 64 

| 2 

wo The Produt of the two Baſes | 
h | 4 lultiplied, iS EEE ee "Fo ; | © Big 9 z| 


.- | Fhe Square Root whereof, is 31. 7P. 65. 
[ here: | Aa 3 Which 


, 
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OI One 


256 MEASURING LibytWlib.\ 


Which Square Root, and the Content of both the 
Baſes, muſt be added together. | 


F, I. P. 9 BY [Let E 

The Square Root, is 5 . . . 0;3[7| 60 A] 
The Content of the greater Baſe, is 1]4|9| o[6 

The Content of the lefſer Baſe, is 0]9|5| 1121 ten 


WA” 
C 


And the Produ& of the Addition, is 2|5|g| 718 
Conten! 


| 51 | 

Which ſhould be multiplied by % EY 
part of the height, namely, 4.F. 11 1. yo . | 
T11P,3S. 8T. but becauſe + part of ol 
2 

The 

Which 

The Cu 


the height, and } part of the length, ; A 
differ but by 8 Seconds, you may 1-1 
multiply it by + part of the length, | __ LS 
namely, 5 Feet, and the Produtt is 12|5|0| 214 


Which is the Solid Content of the Segment | _ 
the Cone. | Ther 
26 what w' 

| | Mult 

0f a Globe or Sphere. the Proc 
TATAN : 0 the [ 
A Globe or Sphere is a perfe& round Body cajfthe firſt 
tained under one Circular Plain , the middfe Poito wit, 
whereof is called the Center, from whence all treig]Fſ265 Fe: 
Lines drawn to the outſide, are of equal length, avhich b 
are called Semidiameters, or rather Semiaxes. ; Nw, 
| o tt 

the Sp 
feet, i 
Parts, 3 


viYtb.vI. of SOLIDS. gp 
I Prop, BIV. war, i} 


S. TW Let Fig. XII. be a Sphere, Whoſe Axis 
"fl AB is 8 Feet , What # the Solid Con- 
112 tent thereof * $4 


The Rale is this : 


S 21, 1sto11 (or, As 42, To 22): So is the 
Cube of the Diameter or Axis, To the Solid 
Content required. ; 


The Axis is 8, and the Square of it  ; ; 64 
Which multiplied by the Axis ., . . ;: , . 8 
She Coabe of te Aris, is . { 5 «$12 


314 
2|4 


nent ( i 
Then ſay by the Rule of Three: If 21 give 11, | 

what will ( the Cube of the Diameter) 5 12 give? 

Multiply 512 by.11, and _ Wl 

the Produ&t is 5632, (as you ſee F1- | 

n the Margin) which divide by _:* 

the firſt number in the Queſtion, F512 

towit, 21, and the Quotient is x12 


ſtreighh265 Feet , and 57 of a Foot, —— 
oth, ſWehich being reduced,is 2 Inches, 323 
3 Parts, and 5 Seconds. Si 


_y that the Solid Content of 247(4 
the Sphere, whole Axis is 8 27x" 
feet, is 268 Feet, 2 Inches, 3 563% ( 268 Feet. 


IXXxT 
Fats, and 5 Seconds. pc 


Aa 4 PROP. 
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PRoe. XV. 


A Sphere is given , whoſe Solid Content i Almi 
268 Feet, 2 Inches, 4 Parts, and 5fl 
Seconds, what is the length of the Axis? 


The Rule «this, Wl. 


"A $ 22, I; to42 5 So is the Solid Content piven, Ml C 
A. to wit, 268 Feet, 2 Inches, 3 Parts, '5 Seconds; 

To the Cube of the Axis, whole length is required. JW] 
State the Queſtion, thus: If 22 give 42, what will 

268 F: 21. '3P. 55. give? wy 

Multiply the third number by 


es ſecond, (as in the Margin) 
W312 [3 | and the Produtt is 11264 Feet mm 
- fere;, which divide by the firſt r 
536 number in the Queſtion 22, and wh 
10727|10| 6 the Quotient is 512, (which is : 
17]6] the Cube'of the Axis) the Cube ich 
TT; Root whereof, is 8 Feet, which ***'S 
8264111121161 is the length of the Axis re- Mm 
uired. | | 
TER The bricfeſt way to Extrad Re 
wh ($12 Square and Cube Roots, is by? Sys 
" Table of Logarithms. os 
Th 
So 15 | 
the. Se 
tional 
the Se 


PROP 
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Pro?. XVI. Fig. X11. 


Admit in Fig. XII. CE D were a Segment 
(or Portion ) of a Sphere , whoſe Seg- 
ment of the Axts EF us 2 Feet, ( the 
whole Axis AB being 8 Feet ) and the 


Chord ( or Subtenſe ) of the Segment 
CD, us 6 Feet, 11 Inches, and 2 Parts, 
What us the Solid Content of thus Portion 


of the Sphere * 
| The Rule is thi: 


[Ir&, encreaſe the Altitude of the other Segment 
( not given ) by half the Axis. 

Then ſay by the Rule of three: As the Altitude of 
the other Segment not given, 7s to the Altitude (or 
Height ) of the given Segment ( or Portion ): Sois 
the Altitude of the other Segment encreaſed by half 
the Axis, Toa fourth Proportional. 

Secondly , Square half the-Chord ( of Subtenſe ) 
of the given Segment, and multiply the Square of 
that half Chord by the fourth Proportional found by 
the firſt Work ( or Rule ). 

Then ſay by the Rule of Three : As 21, 1s to 22: 
So is the Produtt of the Square of half the Chord of 
the. Segment given, multiplied by the fourth Propor- 
tional ( found as above), To the Solid Content of 


the Segment given, ; 
E :cample. f F 


_— —— ou - > 
eee er aw OY Oo IS 2 


41 F: 


Example. begme 

For 

The Segment not given is CDG, whole Altitude having 
FG is 6 Feet, which muſt be encreaſed by half the I the ! 
Axis, namely, 4, Feet, and then it is 10 Feet. al on 
Then fay : As (the Altitude of the other Segmert MW 14vinE 
not given, which is) 6 Feet, [s to ( the Altitude of lame 1 
the given Segment ) 2 Feet: So is (the Altitude of i But 
thee other Segment not given, being encreaſed by half MW 8'Ve 
the Axis, to wit, 6 Feet more 4 Feet, that is) 10} 19M 


Feet, To a fourth Proportional required. 


Let us find this fonrth Proportional. The 
Firſt, Multiply to F. by 2 F. and the Produdt is 


20F. which divide by 6 F. and the Quotient is 3 F. 


= parts of a Foot, that is, 3 F. 41. which is the fourth 
Proportional. 

In the next place, Square half the given Chord Qu 
CF; the whole Chord CD, is 6F. 111. 2P. the tt 
half whereof is 3 F. 5 I. 7 Þ. fere, -the Square Segme 
whereof is 12 F. ol: 1 P. 2 $.+ which muſt be multi WW the gi 


plied by the fourth Proportional found; namely, 3 F.W the A 


41. and the Produt is 4oF. oI. 3P. 10S. 8T. 
Then ſay by the Rule of Three: As 21, 1s to 22: 
So is (the Square of half the given Chord, multiplied 
by the fourth Proportional, found as before ) 4oF.M Aa: 
ol. 3P. 10S. 8T. To the Content required. C] 
Then multiply the third number. by the ſecond, 
and the Produ& is 830 F. 7I. 1P. 6S. 8 T. which Thi 
divide by the firſt number 21, and the Quotient 5M where 
41 F. and 4+ of a Foot, which (when reduced) 5M 12 F, 


41 
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41 F: 111. fere, which is the Solid Content of the 
kegment required. 

For note, That a Sphere is equal to two Cones, * 
having their Height and the Diameter of their Bafe 
the ſame with the Axis of the Sphere : Or, which is 
all one, a _— is two third Parts of a Cylinder, 
having the Height and the Diameter of the Baſe the 
{ame with the Axis of the Sphere. 

But in caſe, you have only the Segment of a Sphere 


given , and not the Axis of the whole Sphere, then 
you muſt find the Axis. | 


Proe. XVII. Fig XI. 


The Segment or Portion of a Sphere being 
given, and the Axis required. 


The Rule « this : 


Quare one half of the Chord of the Segment, and 
) the Produt divide by the Altitude of the given 


Segment; then to the Quotient add the Altitude of 


the given Segment , and the Produ is the length of 
the Axis requiged. 


Example. 


Admit in Fig. X IT. the Segment given to be 
CED, ana the Axis AB required to be found. 


The given Chord CD is6F. 111. 2P. the half 
whereof is.3F. 51. 75P. which being ſquared, is 
12 F, which divide by ( the Altitude EF) 2F, _d 

| : the 
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the Quotient is.6 F, To which add the Altityde of telſſl « * : 
Segment (EF) 2 Fect, and the Produ& is $þ 
which is the length of the Axis of the whole Sphere 
whereof CED is a Segment. -. - 


PROP. XVIII. 


The 4xis of a Sphere being given, to find 
the Superficial Content. 


One Rule is this : 


"A S7,1s to 22: So istheSquare of the Diameter, 
To the Superficial Content required. 


Example. 


Let the Diameter or Axis- given be 8 Feet, which 
being {quared, is 64 Feet. 

Then ſay by the Rule of Three: If 4 give 22, what 
will 64 give ? 

- Multiply 64 by 22, and the Product is 1408; which 
divide by 7, and the Quotient is 201 Feet, and # of a 
Foot; which reduced, is 201F. 11. 8P. 75. fer, 
which is the Superficial Content of the Sphere. 

On the contrary , If the Superficial Content of a 
Sphere be given, and the Axis required , 


The Rule is-this : £45) 
; ; F l diam 
As 22, To 7: So 15 the Superficial Content given J Plain 


To the Square of the Axis, ent of 
much y 


Example. 


os 
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0” 9 . TXple: 
lere, F-3F f 

The Content given is 201F, 11, 8P. 7S. what 
$the Axis? 

Multiply the Content given, by 7, ind the Product 
$1408, which divide by 22 , and. the Quotient is 
64, which is the Square of the Diameter ; the Square 
Root whereof is 8, the Axis or Diameter required. 


PROP. XIX, Fig. XI | | 


1 Portion or Segment of a * Sphere being 
given , to find the Content wof the pegs 
; Iyeſis thereof... wy 5 


>ter; 


hich WA -Dmit-in Fig, x Ia BAC to be a, Portion af P 
- Sphere j whoſe Altitude-'is /A-E, q-Feet,. and ' 
whoſe Baſe or Chord is BC, 8 Feet, and the Con- q 
nt ofthe Convex Superficies i is required. | 
hich Draw'.the reight Line AB fromthe Pole A, to | 
of a Wine Baſe:in 1B; then, I fay,; the Content of} a Circle, 
ferts MnboſeRadius (or Semidiameter) is AB,.is equal to 
ite /Covntett of the Ln oa of the Por- | 
of 2 Mion-B:A-C. ; = | 
; Let us try. 1h of | 
The: Sctnidiameter AB, is s E. 7: n\ 10P. 65. 
ow-the Content of:a-Gircle, deſcribed:from that Se- 
nidiameter, (being found by Prop. XVI. of Meaſuring 
f Plains): will be too F, 61. 6 P. which is the Con- 
ene of :the Convex Supetkicics of the Portion BAC, 


mich Was required, 


what 


yen, 


le, _ Which 


Which may be proved by the laft foregoing Props. 
ſition ; for the Content Superficial of a Sphere, whol, 
Diameter is 8 F. was found to be 201F. 11. 8P, +. 
Now this Portion BAC is half the Sphere of. the 
ſame Axis, therefore double the Content of it, which 
was found to be 100F. 61. 6P. andthe Produttis 
201 F. and 1 I, for the Content of the whole 3 which 


is the ſame that was found by the preceding Propel, 


tion, within (or want) 8 P. which-want of the $Pxts 
is cauſed by the length of the Line AB, it beinp! 
ſmall matter more than 5F. 71. 10P. 68S. _ 

The truth. of this laſt Propoſition , that is to ſay, 
That the Circle deſcribed by the Radius AD, 
AB, is equal to the Convex Superficies of the Por. 
tion of a Sphere BAC, is demonſtrable from th: 
compariſon of Motion, thus: b- 

Let the Plain AE BD-be enderſtood.to make ; 
Revolution about the Axis AE; and it is manifef 
that by the treight Line A D; a:Circle may be Jeſcti 
bed ;- andiby the Arch A B, the Superficies of: a Pot 
tion'ofi'a Sphere” and laſtly, by the Subtenſe A B, th 
Superficies of 4 right Cone will be defcribed:\Nowv fee 
ing both 'theftteipht Line A B,and the Arch-A B,mak 
one andthe TitheRevolution, and both of ithem han 
the fame extream Points AandBy the cauſe why the 
Spherical Superficies\whichiis-made by the Arch; 
oreater than the Conical Superficies which is made by 
the Subtenſe, is, That A B the Arch, is greater tha 
AB the Sudtenſe; 'and the cauſe why it-is greater 
conſiſts in this* That althongh*they be both'draw 
from A to B,: yet the Subtenſ{e'is'drawn flreight;:ibut 


the Arch ahgvlarly, namely, according to that \Angl 1F, 


which the'Arch-makes with the Subtente,which Angl 
is equal to the Angle D AB, ( for att Angleof Cor 
| | tingenc 
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Lib.) 


tingen« 
Where 
caule v 
the Ar 
right C 
Agai 
Tanger 
right C 
tandin, 
both m 
ſands ; 
which 
Xeing 
that wi 
the Po 
AD, 
bed by 
Superfi 
equall 
fore, t 
rical $1 
{0 one 


tingence adds nothing to an Angle of a Segment.) 
Wherefore the Magnitude of the Angle DAB is the 
cauſe why the Superficies of the Portion deſcribed by 
the Arch AB, is greater than .the Superficies of the 
right Cone deſcribed by the Subtenſe AB, 
Again, The cauſe why the Circle deſcribed by the 
Tangent A D, is greater than the Superficies of the 
right Cone deſcribed by the Subtenſe A B, (notwith- 
ſtanding that the Tangent and Subtenſe are equal,and 
both moved round in the ſame time) is this, That AD 
Rands at right Angles to the Axis, but AB obliquely; 
which obliquity conſiſts in the ſame Angle DAB. 
Seeing therefore the quantity of the Angle DAB is 
that which makes the exceſs both of the Superficies of 
the Portion and of the Circle: made by the Radius 
AD, above the Superficies of the right Cone deſcri- 
bed by the Subtenſe AB; it follows, That both the 
Syperficies of the Portion, and that of the Circle, do 
equally exceed the Superficies of the Cone. - Where- 
fore, the Citcle made by A D, or AB, and the Sphe- 
rical Superficies made by the. Arch AB, are equal 
to one another, which was to be proved. Rs 


Of the Proportions betweey a Cube, 4 Priſma, aud 
a Pyramid; a Cylinder , Sphere, and Cont, 
whoſe Altitudes and Baſes are as follow. 


| E..L-8.:8.-T. 
A Cube, whole Side or Baſe is 
if, 41. the Content is Ef - +.-4. 47; 9 


A 
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A. Priſma, having its Baſe) F. - E'' BS Tb 
and Altitude ſeverally e- | , | 
ual tothe Baſe of the afore- | | Tt 
aid Cube, «(or of -— hea yr 2 2 8 0-9 rally 


ReQangular Parallelepipe- 
don) is the half of-jt, and 
the Conrent is [3,3 

A Square Pyramid, having 
its Height and Bafe ſeve- 
rally equal to the Baſe ofY © £: 
the aforeſaid Cube, is * part Mnf: 7; 6 
of it, and its Content is . | 

A Triangular Pyramid , 
whoſe Height is as af6reſaid, 7 c211hel 
and each Side of the Bafe as $0 "4 ' 1 3 '1 
afote, (tht is, 1'F.41,Ythe( + 
Solid ” 2 4. COTE A 

A'Cylinder, having the 
ſame, Hei ht and Diameter Y 
with the Cube aforeſaid, they? © 39: 1 4: 2 
Solid Content of Tuch-aCy-\ ' 
| # oder Fon rs 
A Sphere, whole Axis is 

$: 2 10 9g 


Lend 


»4 


as aforeſaid, its Solid Con- 

with; 3 ED KJ 

. A Core, whoſe Altitude. © © {bw 
and Diameter 'of- its: Baſe. 1h | 

are ſeverally equal to theyo 7 xg 4 8 4 

Side of the Cube aforeſaid, 

its Solid "Content is . 


o 


Hence it appears, that a Cube is double:the Prifn lewn by 
and three times as much as the Square Pyramid of equal 
Baſe and Altitude, 

My The 
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Fo, The Triangular Pyramid is ſomething more than £ 
of the Cube. *' : 
| The Cylinder, whoſe Diameter and Height is ſeve- 
-offG ally <qual to the height of the Cube, is in propor- 
W tion toit as 11 to 14; or the Cylinder contains 11 of 
thoſe Parts whereof the Cube contains 14. 
The Globe or Sphere, whole Axis is equal to the 
height of a Cube, contains 11 ſuch Parts, whereof 
the Cube contains 21; or the Sphere is in proportion 
tothe Cube, as 11 to 21. 

The Cone, whole Diameter and Altitude are ſeve- 
rally equal to the Altitude and Diameter of the Cy- 
linder, is in proportion to the Cylinder, as 1 to 3. 

KU Whence it appears, that the Sphere is + of the Cy- 
1 4Mlinder, and the Cone 5 of the Sphere. 


' of GAUGING. 
K (Tf is comprehended in the meaſuring of 
| \' 


4.0 


Solids, and there is only this difference between 
Gauging (or meaſuring of Veſſels), and meaſuring 
of other Solids : The Content of the latter is given 
n Feet, Inches, Parts, &c. but the Content of the 
lormer is given in Gallons, Quarts, Pints ; &c. 

But before you can give the Content in Gallons,&c. 
you muſt firſt find the Solid Content in Cubick Inches, 
 {Wirts, &c. and having firſt found the Content in In- 
$ 4's and Parts, you muſt afterwards reduce them into 
allons, Quarts, and Pints, &c. | | 
There are ſeveral methods ſhewn for the finding the 
ntent of theſe Irregular Solids; but the method 


Prif 


lewn by Mr. Oxghtred, is generally eſteemed for one 
of equi me beſt; and therefore I ſhall make uſe of his me- 


The | B þ | Moſt 


« "Moſt Liquid Veſſels, ſuch as are Pipes, Ho oſhe 4 


Barrels, Kilderkins,'Firkins, &s. are made in form of 


a Spheroides, having the. two ends equally cut of, 
and accordingly may be meaſured thus: 


I 


Meaſure the wo Diameters of the Veſſel, in Ticks, 


the one at the Biing-bole, the other at the Head, and aol 


the 'Tength within; and by the Diameters found, find on 
the Area's, or Contents, of the Circles : Then add togethy 
1wo third Parts of the Content of the greater Circle, and 
one third Part of the Content of the lefſer Circle, . Laſth, 
»ultiply the Prodntt of theſe two Sums addetd together, 71 | 
the. length of the Peſſel;, ſo ſhall you have the Content MT 
the Veſſel in Cubick Inches. | wy 


| Of which, 231 thake 'a Wine Gallon; and. 252; 
and 3 Parts, make an Ale'or Beer Gallon, according 


to Mr, Owghtred, who would have a Gallon to conlillſ | 


of a number of Cubick Inches,the Square Root whereof 
mPdam's 3: 3-0 > ONS i Cas 

- That 23 r Cubick Inthes make 'a Wine Gallon, i 
the opinion of moſt"Men ; but the quantity of the 
Ale;:or Beet Gallon,''is not as yet fully agreed on: 
Formerly'the Ale Gallon hath been accounted to con- 
tain 288 Cubick Inches, 'and 2, or 9 Parts; but ſince 
the Exciſe, it is'computed to contain but 28 2'Cobick 
Inches.* - An cis I 


4.0 © x 


* 2 


# "ET 

. ' p "I 3 
"mY #* « & . * . fo. 
Ry” © a 

- . 


/ 


ads, Ml: 
m of 


of: \-Pro?. XX. 
Admit a Veſſel to have the Diameter at the 
ces, 


rl | "Bung 32 Inches, and at the Head 18; 
doll Inches, and the Length 40 Tnthes,-what 


4 the Content of this V efſel in Gallons, 

2 0 nd Parts 4 Cam7: 

wu | 

er 

a i | Heſt Dimenſions being given in Inches, 'and the * 
Content required in Inches, you muſt have re- 
_ "Whctto the Note at pag. 285. /:b. 5 

252,00 We muſt; firſt"of: all, find the Lodtexr of ;tlie two 

ding ircles belonging to the two, Diameters given;;:by the 

coniiiccond Rule delivered at- Me 17thPropoſition of the 

nereof ith Book. | 
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w 44! TR ME. 
lon, 5F- The Square- of the Diameter 32; is. 1924 


o theWWhich, according to the Rule, doty | by | "5 3:33 
ed on: 


ro con-M- fr eto Et F120 
it ſince 
Cubick 


Ind the Produdt is * 


Which divide by 452, ( accor- 
- "gas the aforeſaid Rule diretts) ; 
nd the Quotient is (as in the 363529 (804 
\Whrgin) 804 Inches, and 35+ . 45222. 
_ 1 arts of an Inch; which reduced, 455 
> © 76 8041, 2P. 115, 8T. for the #4: 
0 B 2 


350 Meaſuring of Solids, Lib:V1, 


Content of the greater Circle, to wit, the Circle a 


the Bung, whole Diameter was 32 Inches. 


Inches, 

In the next place, the Square of the Diame- 
ter 18 Inches, is « - * s . o 5 - o $32 
Which multiply by . . . . . » . © 355 
| 1620 
1620 


972 


—— 


And the Produtis ; , + . « ; 


Which divide by 452, ( as in the Margin ) and the 
Quotient is 254 Inches, and £44 of anInch; which 


reduced, is 254 I. FP. 
Go 78. 6 TP and is the &a 
>, tent of the leſſer Circle at 
the Head, whoſe Diame- 

Xx 5928 (254 Inches. ter one ——_ 
X52ETE The next .work is, to 
of take the two third Partsof 


| . the Content of the greater 
Circle, and one third Part of the Content of the 
leſſer Circle, and add them together, 


I 15020 


The 
sconta 
And 
lyre, C 
Quotie 
- But 
ure, t 
282, a 
you we 
ding as 


Wo con! 


After \ 
lure, t 


Parts, 1 
by \ 3 
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cle at 
| hs 0 
ſhe Content of the greater erty os Meth 
aches MY cles is : | 
Y The Content of the fer Cir- __ p 
$324 cle, is wo df "71 
-355 Foe third Parts of ths greater}, | oF [ 119 | 4+ 
1620 irele, 1 i 6; 46 | 
620 [And one third Part of the MOLE 34 ls 
72. Cixcle, 1s ., wes 1 
F020 Which being added, the produg i is 620|11|10 ; 
—— } Which, multiply by the length . 40 E4 
24800 p32 4 
nd the 36] 8110 : 
wy The Content of the Veſſel 2: $2 4s 2 ; 
& || Cubick Inches, is . . 39 
2 Con- - 
rcle at 


Jiame-( The next Work will be, to find how many Gallons 
contained in 24839 Cubick Inches. 

And if you would know the Content in Wine Mea- 
ure, divide the number of Inches by 231, and the 
Quotient gives you the Content in Wine Gallons. 

But if you would know the Content in Ale Mea- 
ure, then divide the number of Cubick Inches by 
282, and the Quotient gives you the Content: Or if 
you would know the Content in Ale Meaſure, accor- 
Eding as the Gallon was accounted ( before the Exciſe), 
to contain 288 Cubick Inches, and + ( org Parts). 
After you have reduced the lnches i into Wine Mca- 
lure, then multiply the Content in Gallons. (.and 
Pl Parts, if there be any) by 4 , and divide the Product 
Wy 5, and the Quotient gives you the Content re- 
b 3 quired 


is, t0 
arts of 
reatct 
of the 
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quired ; for 231 being multiplied by 5, produce | 


I LS5 L which being divided by 4, the Quotient i 
288 1. and 3, (org P.) for 231 bears the ſame Pro 
. portions to 288 [aches and g Parts, ta + app! to Fe 


\ Exambple. 


Sapoſe you would kriow how many 'Gallons 1 | 
Wine MAINE 1s Congelbens in 24839-Cubick Inches 


"Ok © 2 5344 divide the number given bs 
Ah Þ Fg 2314 ( as in the Margin 


4 


248 and (the. Quatient is 16 
FORT C107 Galen 00: lars ; and; 22+ Parts 


a Gallon; * which reduced 
Is 107 Gallons and an ha 

and-about 5 of a Pint, 
Then if you would know how many Ale Gallons it 
| Fwy acceunting 288 1, g P. to the Gallon ; ſay, 
109 £-— As 5s Ito 4: "Fo is the 
2 wow : Crone? in Wine Gallons 
% -* To the Content 1 in Ale Gal 


goo * ons. 
SLSLE | Multiply ''To7 | Gallon 
and an half by'4, and 
: > - Produtt is/4465 which Ui 
SIA 04 2tnznu'2 208 94 SS _—__ Wu 
"422 CSE Gal * Pint: Nt 1s aBons, an 
| Tay: ( % fy : LE. | a quarter of a Pint. 


4+; : 


Or,/if 'you would know how many Ale] Gallons (e 
288 1. 9. P. to the Galſon.)) there. & m,24839g1. 6 


without Feducing 1 it ande”: to Wige' arrow 
i AWis516i 


F 1 : | . . s 
# C i y 3 * ; 4 , % 'F . 4 - + x ; 3 
+ # XL F - - * & S av” & + 


 Muli 


ſi 


ID.V 
roduce 
tient j 
me Pr 
to Fo s 


lons of 


Inches 
en by 
largin 
1s 19 
Parts 19 
educed 
an' ha 
t, 

{lons it 
; lay, 
2 15 the 
7allons 


\le Gal 
Gallo | 


and 
hich di 
 Quot 


nd nea 


ons (« 
11. 61 
Ire, C 


Mult 


i 
3 
[- 


| the' Inches, and the Produt 293068 


Vint cbntains 9 liiches! - 
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* Multiply the Content gi- 7) ut 
yen in Inches, by 12, (to 24839 '6 
bring- them into Parts)-and ©" x2 © 

| the Produd is 298668," to ——— 


which, add the 6 Parts that 49679 
xe in-the Content beſides 24239 


5 298074. P. (as in the 6 
Margin.) Dat 1 
"Then reduce'the' Inches | 22297%! 

of the Gallon*into-Patts, I: Þ ,Þ? 
by multiplying '288 by'12, #3158, 
nd the Produ6&.'is '3456; 285; 9.x : 


to which} add' the'g Parts, © *_12.-9 

indi: the-Produtt is $465 576+: 

Parts; [aſtly,divide 298074 - 288 

by 2465, and the Quotient — 
' 86-Gallons;' and4#*;-of 545 0, 


; Gallon ; which $4 Parts ___? 
jeng reduced, 15 7 Inches, 3465 
which is not a quarter:of.a. — (8 


pint, for a quarter of 'a 28874 
' By the ſame method you | © 597 4 (86 Gallans. 
may find the Content-(of 27 is L | 
iny number of Inches and FT. 71 
Parts given) in Ale Meaſure,allowing' (with Mr.Ongh- 
ired ) 272 Cubick Inches and 3 Parts, to the Gallon. 


F 


Now becauſe the finding the two third Parts of the Cons 
tent of the Circle, at the Bung, and the one third Part of 
the Content of the Circle at the Head,is ſoriething tedious 
I have therefore found out Proportional Numbers to ſhors 
ten the Work, which are as follow. 


Bb 4. Ad 


j 
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As 17281. Is to 904 I. 9P. 45.5 T. 2Fo.Soill 
the Square of the Diameter at the Bung, To two II 
third Parts of the Content of the Circle thereof. Heac 
' Again: 4517281. Js to 4521, 4P. 85S. 2T. 7F, WW Squa 
So is the Square of the Diameter at the Head, To one VW 
third Part of the Content of the Circle thereof. 

Having thele Proportional Numbers, the Operation 
will be after this manner. 

Firſt , Square each Diameter, 

Secondly , Multiply the Square of the Diameter 
at the Bung by 904 I. 9P. 45. 5. T. 2 Fo. - 


Thirdly , Multiply the Square of the Diameter at W 1 \ 
the Head by 4521. 4P. 85. 2T. 7Fo. - form 
Fourthly, Add theſe two Produats together. - knd 
Fifthly, Divide the Produ@ of the Addition by 
1728, : bo RN 
Sixthly, Multiply the Quotient by the length of MW V. 
the Veſſel, and the Produd is the Content in Cubick Wl 1724 
Inches. | | and 2 
being 
Example. 10 bn 
I. P. S. T, Fofflthe | 
I]. The Diameter at the For hf2 3 and 
Bung is 32 I. the Square>1024| of of oj) MM Mar 
whereot 8. of. | . | | WE whic 
11. Which multiply by 904] 9g 41:52 - 
gn. _ _ = t 
4096 |341] 4] | -- 
92100 4.26 E9G S Y 
168 | 15018] 


The Produt is. . . + 926495] 6] oþ.19[8| 


211, The 


ration 


meter 


ter at 


on by 


oth of 
-ubick 


Lib.VI. 


GAUGING. 


375 
| EP, -% 85 Fo. 
I11. The Diameter at the?! 1:4 71 
Head' is 18 Inches, the 324 O| of olo 
Square whereof is . 
Which multiply by . 452 4] 8] 2[7 
648|216 54] | 
1620 189| | 
129608 | | 
I f 
The Produf is . . . 146574 | 9]o 
I V. To which, add "ts Auk ; "ho o 
former Produ& . "LTP od Se 
And the Sum is . . 1073069 11]10] 7|8] 
V. Divide this laſt Sum by (29 
1728, and the Quotient is 6201. 36s2(0 L 
and 2222 parts of an Inch, which 277386(g ( 620 
being reduced, is 6201. 11P. X72888 
105. 5T. FF2F 
VI. Multiply this laſt Sum by x7 
the length of the. Veſſel 401. 
and the Produ& is (as in the L.-P..$:TÞ; 
Margin) 248391. 6,P. 8S. 8T. wo 11|10 5| 
_ is the _ Content - 
ubick Inches- and Parts, an - 
the ſame that was found the firſt © oy 33 4% 16 of 


Way. 


24839] 6] 818]. 


——— ————_— — de were —_—_— OE ICE IECOE I —— CEC 
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For Meaſuring dr Gauging of Brewers Tuns or Ve 


ſels, whether they be ſquare. ori round,” or any'othe 
form, work thugs: 6-21 S% 


Firlt. find the Content in Cubick\Inches, by the pri 
- ceding Rules of meaſuring ſuch Bodies ; then divid 
that Content by 2$2 (the number of Inches agree 
upon for a Gallon to contain ſince the Exciſe ) and th 
i Quotient is the Content 1n Gallons. , Laſtly, to brin 
the Gallons into Batrels, divide the number of the 
" by 36, ( the Gallons 1n one Barrel) and the Quotien 
gives you the Content of: the Veſſet or Tun, in Bar 


xels: | 


- —y - ” 
— 


5, 
Yr Ve 
oth 


he pre 
divid 
agree 
and th 
d brin 
f the 
Uotien 


In Bar 


BS KK 8 -( 
Wu nw 


Place this at the end of the Book, 


Age 4 
read 

read 92. 
the Fourth 
1.22. for 
Idid 1. 11. 
it under 2 
Brick york 
Quotient ( 
From Pe. 2: 
Lult. for 


ERRAT A. 


Age 46. line 22. foro —#,reado, y. Þ. 79. 1.11. forthe, 

read 4. P-9I. 1.33. dele freight. p. 92. 1. x. for 62, 
read 92. P-173- 1. £0. for be, readio. In the Title-page of 
the Fourth Book, , line 6. for Maſonſy, read Maſonry, p. 194. 


1.22. for gg, readg P. 223. I. 2. over 7, 4,8, put Fo. In. Pg, 
Ibid 1. 11. the black Line under 22 . 2 . o, ſhould be above 


it under 22 +» © . O» P.234+ 1. 31. for 1 Brickwork, Tead x 


Brick, work. P. 251. 1. 15. for Z., read 17. Ps 263. in the 
Quotient of the Diviſion at the lower end, for 41. read 4 4. 
from p- 266. to P. 287. in the Titles read Lib. Y. p, 269. 
Lult. for 5OF, 91. OP. 118. read 5OF. ol. OP. 118, 


